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(54) 2H-PHTHALAZIN-1-ONE DERIVATIVES AND DRUGS COMPRISING THESE DERIVATIVES AS 
THE ACTIVE INGREDIENT 



(57) Poly(ADP-ribose) polymerase inhibitors con- 
taining as the active ingredient 2H-phthalazin-1 -one de- 
rivatives represented by general formula (I) (wherein 
each symbol is as defined in the description) or salts 
thereof. 

The compounds of the general formula (I) inhibit po- 
ly(ADP-ribose)polymerase and are useful as preven- 
tives and/or remedies for various ischemic diseases 
(brain, heart, digestive tract, skeletal muscle, retina, 
etc.), inflammatory diseases (inflammatory intestinal 
diseases, multiple encephalosclerosis, arthritis, etc.), 
nerve degeneration diseases (extrapyramidal disorder, 
Alzheimer's disease, muscular dystrophy, etc.), diabe- 
tes, shock, head trauma, renal insufficiency, hyperalge- 
sia, etc. These compounds are also useful as sensitiz- 
ers for agents against retroviruses (HIV, etc.) and chem- 



otherapy for cancer. 




Q_ 
LU 



Printed by Jouve, 75001 PARIS (FR) 



EP1 148 053 A1 

Description 

Technical Field 

ss nar ™rr 68 and po,y (ADp - ribose) po,ymerase « 

^dJlEZ^^T^ re,ates 10 po,y (ADP - ribose) po * merase inhibitorc conteinin ^ 




to 



(wherein all symbols are as hereinafter defined) and non-toxic salts thereof as active ingredient novel 2H-ohthalazin 
1 h -one^^ 



Background 



sclerosis or arthntis etc.), diabetes, shock, extrapyramidal disease mPS 1Q PR7 m qqr\ . c.,r i dk m "'"P'e 
(1998)) and hvDeralaesia fPain 70 M qqJ * urease [ 1 i^., 19, 287 (1998) ; Eur. J. Pharmacol, 350, 1 

be ' ncreased the effects of anhretroviral (HIV etc.) or anticancer drugs 
[0006] For example, it is disclosed in JP kokai hei 2-1 24874 that the compound of formula (A) 
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O 




(wherein R A is OR 1A , lower alkyl, NR^R^, a halogen, trifluoromethyl, C(0)X 2A , CN, COX 5 * (wherein is lower 
alkyl, aryl, or aralkyi), R 1A is a hydrogen, lower alkyl, benzyl, etc., is a hydrogen, lower alkyl, phenyl or benzyl, 2 A 
is (i)-CHR^CHR 3A -(wherein R^is a hydrogen, alkyl, phenyl or benzyl), (ii)-CR 5A = CR^-, or (iiiJ-CR^ = N- (when Z A 
is (Hi), then N of Z A binds to N of ring), R 3A is a hydrogen, lower alkyl, phenyl or benzyl, R 5A is a hydrogen, lower alkyl, 
phenyl, benzyl, chlorine, bromine or NR 7A R 8A (wherein R 7A and R^ each, independently, is a hydrogen or lower alkyl)) 
have an inhibitory activity on PARP (with the proviso that, definitions not related are omitted). 
[0007] It is disclosed in SU 1378303 that the compound of formula (B) 




and it is not disclosed about the biological activity. 

[0008] It is disclosed in JP kokai sho 57-1 67974 that the compound of formula (C) 



o 




(wherein R2C anc j R3C ea ch, independently, is C1 -5 alkyl, C1 -5 alkoxy, a halogen, C2-6 alkoxycarbonyl, carboxy, cyano, 
C2-4 alkylcarbonyl, hydroxy or trifluoromethyl, mC and nC is 0-3) is an intermediate of platelet aggregate inhibitor. 
[0009] It is disclosed in JP kokai sho 54-032489 that the compound of formula (D) 
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(wherein R D is hydroxy, methoxy or protected hydroxy) 
is an intermediate of antihypertensive. 

[0010] It is disclosed in EP 534443 that the compound of formula (E) 



o 




(wherein A E is C3-6 alkyl, C5-7 cycloalkyl, phenyl, thienyl, furyl, thiazolyl, phenoxy, C7-9 phenylalkyl phenylthio, aza- 
cycloalkyl, pyridyl or imidazolyl, all of which may be substituted by C1-4 alkyl, C1-4 alkoxy and/or halogen; ring C E is 
benzene, furan orthiophene, all of which may be subsituted by C1-4 alkyl) 
is an intermediate of platelet aggregate inhibitor. 

[001 1] It is disclosed in WO 991 1 624 that the compound of f ormula (F) 




(wherein X F is double-bonded oxygen or OH; R 7F when present, is hydrogen or lower alkyl; Y F represents the atoms 
necessary to form a fused mono-, bi- or tricyclic, carbocyclic or heterocyclic ring, wherein each individual ring has 5-6 
ring member atoms; ZF is (i) -CHR 2F CHR 3F - (R^ and R 3F are independently hydrogen, alkyl, aryl, aralkyl); (ii) -R 6F C 
= CPP F - (R3F and R 6F are independently hydrogen, lower alkyl, aryl, aralkyl, halo, nitro, -COOR 7 *", -NR^R^ where 
R 8F is independently hydrogen or C1 -9 alkyl, or R 6 * 1 and R 3F , taken together, form a fused aromatic ring, wherein each 
individual ring has 5-6 ring members); (iii)-R 2F C=N-; (iv) -CR^OKO-NR 7 ^, (v) -CfOJ-NR 7 ^ or (vi) -NR 9F -C(0)-CHR1<> F - 
(R 9F and R 10F are independently hydrogen or lower alkyl, etc.) .wherein said alkyl, aryl and aralkyl , are substituted at 
one or more positions with hydrogen, hydroxy, halo, haloalkyl, alkoxy, alkenyloxy, alkaryloxy, aryloxy, arylalkoxy, cyano, 
amino, imino, sulfhydryl, thioalkyl, carboxy, carbocycle, heterocycle. lower alkyl, loweralkenyl, cycloalkyl, aryl, arylalkyl, 
haloaryl, amino, nitro, nitroso, dimethylamino) have an inhibitory activity on PARR 
the following compound is known. 

compound(1) : 4-(2-acetyloxypheny1)-2H-phthalazin-1-one (CAS Registry No. 71271-37-9). 
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Disclosure of the Invention 

[0012] Energetic investigations have been carried out to find a compound having poly(ADP-ribose) polymerase in- 
hibitory activity. As a result, the present inventor have found that these aims may be accomplished by a 2H-phthalazin- 
1 -one derivatives of the formula (I). 

[0013] The 2H-phthalazin-1-one derivatives of the formula (I) have not been known as poly(ADP-ribose)polymerase 
inhibitor at all. The 2H-phthalazin-1 -one derivatives of the formula (la) are novel compounds, which have been unknown 
so far. 

[0014] The present invention relates to 

(1) Poly (ADP-ribose) polymerase inhibitors containing a 2H-phthalazin-1-one derivatives of the formula (I) 



wherein R 1 is 

(i) C1-4 alkyl substituted by hydroxy or amino, or 



(ii) — A 1 — A 2 — A 3 , 
in which A 1 is 

(i) -NR 3 C(0)-, 

(ii) -NR 4 C(S)-, 

(iii) -NR 5 S0 2 -, 

(iv) -CH 2 -NR 6 -, 

(v) -CH 2 -0-, 

(vi) -OC(O)-, 

(vii) -CH 2 -NR 7 C(0)- ( 

(viii) -NR 8 C(0)NR 9 -, 

(ix) -NR 10 C(O)O-, 

(x) -NR 11 C(S)NR 12 -, 

(xi) -NR 13 -, or 



with the proviso that the linkage of the right side of each group represented by A 1 binds to A 2 . 

wherein R 3 R 4 , R 5 , R 6 , R 7 , R8, R9, R 10 , R 11 , R 12 , R 13 , R 14 and R 15 each, independently, is a hydrogen atom, C1-4 

alkyl, phenyl or C1 -4 alkyl substituted by phenyl, A 2 is 
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(i) C1-8 alkylene, 

(ii) C2-8 alkenylene, 

(iii) Cyc 1 , 

(iv) -(C1-4 alkylene)-0-(C1-4 alkylene)-, 

(v) -(C1-4 alkylene)-S-(C1-4 alkylene)-, 

(vi) -(C1-4 alkylene)-NR 16 -(C1-4 alkylene)-, 
(vil) -(Cyc 1 )-(C1-8 alkylene)-, 

(viii) -{C1-8 alkylene)-(Cyc 1 )-, or 

(Ix) -(C1 -4 alkylene)-(Cyc 1 )-(C1 -4 alkylene), 

R 16 is a hydrogen atom, C1-8 alkyl, C1-8 alkoxycarbonyl, phenyl or C1-8 alkyl substituted by phenyl, 
Cyc 1 is 

(i) a 3-1 0 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen atoms 
and/or one sulfur atom, 

A 3 is 

(i) a hydrogen atom, 

(ii) -NR 17 R 18 , 

(iii) Cyc 2 

(iv) -OR 19 , 

(v) -COOR20 

(vi) -CONR 21 R 22 , 

(vii) C^N, 

(viii) a halogen atom, 



or 




R 17 , R 21 and R 22 each, independently, is 

(i) a hydrogen atom, 

(ii) C1-8 alkyl, 

(iii) C2-8 alkenyl, 

(iv) C2-8 alkynyl, 

(v) Cyc3, 

(vi) C1-8 alkoxy, 

(vii) C2-8 aikenyloxy, 

(viii) C2-8 alkynyloxy, or 
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(ix) C1-8 alkyl substituted by Cyc 3 , C1-8 alkoxy, C1-8 alkylthio, CN , hydroxy or 1-3 of halogen atom, 
Ri*is 

5 (i) a hydrogen atom, 

(ii) C1-8 alkyl, 

(iii) C2-8 alkenyl, 

(iv) C2-8 alkynyl, 

(v) C1-8 alkoxycarbonyl, 
10 (vi) C2-8 acyl, 

(vii) C3-8 cycloalkyl, 

(viii) C1 -8 alkoxycarbonyl substituted by Cyc 3 or 1 -3 of halogen atom, or 

(ix) C1 -8 alkyl substituted by C1 -8 alkoxy, 

15 R19 and R 20 each, independently is a hydrogen atom or C1-8 alkyl, 

R 23 f R 24 f R 25 f R 26 f R 27 j R 28 and R 29 ea ch, independently, is a hydrogen atom, C1 -4 alkyl, C1 -8 alkoxycarbonyl, 
phenyl, or C1 -4 alkyl substituted by phenyl, 

Cyc 2 isa3-10membered mono-cyclic orbi-cycllchetero ring containing 1 -4 nitrogen atoms, 1 -2 oxygen atoms 
and/or one sulfur atom, 

20 

Cyc 3 is 

(i) a 3-10 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen atoms 
25 and/or one sulfur atom, 

the above-mentioned Cyc 1 , Cyc 2 and Cyc 3 each, independently, may be optionally substituted by 1-3 of substitu- 
ents selected from the following (i )-(vii): 

so (j) C1 -8 alkyl, 

(ii) C2-8 alkenyl, 

(iii) C2-8 alkynyl, 

(iv) C1-8 alkoxy, 

(v) C1-8 alkoxycarbonyl, 
35 (vi) oxo, or 

(vii) C1-8 alkyl substituted by C1-8 alkoxy; 

R 2 is a hydrogen atom, a halogen atom, nitro, hydroxy, -NR 30 R 31 , C1-8 alkyl, C1-8 alkoxy, or 
C1 -8 alkyl or C1 -8 alkoxy substituted by 1 -3 of halogen atoms, 
40 R30 and R 31 each, independently, is a hydrogen atom, C1-4 alkyl, C1-8 alkoxycarbonyl, phenyl, C1 -4 alkyl 

substituted by phenyl, 

with the proviso that, R 1 is not dimethylamino, 
or a non-toxic salts as active ingredient. 

45 

(2) A 2H-phthalazin-1-one derivatives of the formula (la) 
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o 



(la) 



R 1a 

15 

wherein R 1a is 

(i) C1-4 alkyl substituted by hydroxy or amino, or 
20 (jj) — A 1a — A 23 — A 3a , 

in which A 1a is 

(i) -NR3ac(0)-, 
25 (jj) -NR 4 *^)-, 

(iii) -NR^SOg-, 

(iv) -CH 2 -NR 6a -, 

(v) -CH 2 -0-, 

(vi) -OC(O)-, 

30 (vii) -CH 2 -NR 7a C(0)-, 

(viii) -N R 8a C(0)N R 9a -, 

(ix) -NR 10a C(O)O-, 

(x) -NR , ' 1a C(S)NR^a. > 

(xi) -NR 1 3a. t or 

35 

R 14a 

I 

(xii) 

45 with the proviso that the linkage of the right side of each group represented by A 1a binds to A 2a 

wherein R 3 **, R 4 **, R 5a R 63 , R 7a R 8a , R 9a R 10a R 11a R 12a R 13a R 14a and R 15a each : independently, is a hydrogen 
atom, C1-4 alkyl, phenyl or C1-4 alkyl substituted by phenyl, 
A 2a is 

so (i) C1-8 alkylene, 

(ii) C2-8 alkenylene, 

(iii) Cyc 1a , 

(iv) -(C1-4 alkylene)-0-(C1-4 alkylene)-, 

(v) -(C1-4 a!kylene)-S-(C1-4 alkylene)-, 

55 (vi) -(C1 -4 alkylene)-NR 16a -(C1 -4 alkylene)-, 

(vii) -(Cyc 1a )-(C1-8 alkylene)-, 

(viii) -(C1-8 alkylene)-(Cyc 1a )-, or 

(ix) -(C1-4 alkylene)-(Cyc 1a )-(C1-4 alkylene), 



8 
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R 16a is a hydrogen atom, C1-8 alkyl, C1-8 alkoxycarbonyl, phenyl or C1-8 alkyl substituted by phenyl, 
Cyc 1a is 

(i) a 3-1 0 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen atoms 
and/or one sulfur atom, 

A 3a is 

(i) a hydrogen atom, 

(ii) -NR 17a R 18a , 

(iii) Cyc 2 * 

(iv) -OR 19a . 

(v) -COOR 203 , 

(vi) -CONR^R 223 
(vh) C«N 

(viii) a halogen atom, 



or 




R 17a , R 21a and R 223 each, independently, is 

(i) a hydrogen atom, 

(ii) C1-8 alkyl, 

(iii) C2-8 alkenyl, 

(iv) C2-8 alkynyl, 

(v) Cyc 3 * 

(vi) C1 -8 aikoxy, 

(vii) C2-8 alkenyloxy, 

(viii) C2-8 alkynyloxy, or 

(ix) C1-8 alkyl substituted by Cyc 3 * C1-8 aikoxy, C1-8 alkylthio, CN , hydroxy or 1-3 of halogen atom, 
Ri&Hs 

(i) a hydrogen atom, 

(ii) C1-8 alkyl, 

(iii) C2-8 alkenyl, 

(iv) C2-8 alkynyl, 

(v) C1-8 alkoxycarbonyl, 



9 
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(vi) C2-8 acyl, 

(vii) C3-8 cycloalkyl, 

(viii) C1 -8 alkoxycarbonyl substituted by Cyc 33 or 1 -3 of halogen atom, or 

(ix) C1-8 alkyl substituted by C1-8 alkoxy, 

5 

R 19a and R 203 each, independently, is a hydrogen atom or C1-8 alkyl, 

R 23a R24a R 25 aj R26a j R27 a> R 28a and R 29a each| independently, is a hydrogen atom, C1-4alkyl, C1-8 alkox- 
ycarbonyl, phenyl, or C1-4 alkyl substituted by phenyl, 

Cyc 23 is a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen 
10 atoms and/or one sulfur atom, 

Cyc 33 is 

(i) a 3-1 0 membered mono-cyclic or bi-cyciic carbocyclic ring, or 
15 (ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen atoms 

and/or one sulfur atom, 

the above-mentioned Cyc 1a , Cyc 23 and Cyc° a each, independently, may be optionally substituted by 1-3 of sub- 
stituents selected from the following (i )-(vii): 

20 

(i) C1-8 alkyl, 

(ii) C2-8 alkenyl, 

(iii) C2-8 alkynyl, 

(iv) C1-8 alkoxy, 

25 (v) C1-8 alkoxycarbonyl, 

(vi) oxo, or 

(vii) C1-8 alkyl substituted by C1-8 alkoxy; 

R 2a is a hydrogen atom, a halogen atom, nitro, hydroxy, -NR^R 313 , C1-8 alkyl, C1— 8 alkoxy, or 
30 C1-8 alkyl or C1-8 alkoxy substituted by 1-3 of halogen atoms, 

R30a anc j R 3ia each, independently, is a hydrogen atom, C1-4 alkyl, C1-8 alkoxycarbonyl, phenyl, C1-4 alkyl 
substituted by phenyl, 

with the proviso that, R 1a is not dimethylamino, 
35 4-(2-acetyloxyphenyl)-2H-phthalazin-1 -one is excluded ] 

or a non-toxic salt thereof, 

(3) A compound of the formula (la) described in the above-mentioned (2), in which R 1 has the same meaning as 
hereinbefore (2), 

40 Ri6a i S a hydrogen atom, C1-4 alkyl, C1-8 alkoxycarbonyl, phenyl, or C1-4 alkyl substituted by phenyl, 

Cyc 13 is 

(i) a 3-10 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, one oxygen atoms 
45 and/or one sulfur atom, and Cyc 1a may be substituted by C1-8 alkoxycarbonyl, 

A 3a is 

(i) a hydrogen atom, 

SO (jj) -NRl7a R 18a 

(iii) Cyc 23 , 

(iv) -OR 193 , 

(v) -COOR^ 3 , 

(Vi) -CONR21a R 22a t 

55 
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x R 23a 

N 



R 24a , 



10 or 



75 



(x) 



^R 27a 

N 

R 26a R 29a 



R iza f R 2ia an( j R22a eac h, independently, is a hydrogen atom, C1 -4 alkyl, phenyl, or C1 -4 alkyl substituted by 
phenyl, 

R 18a is a hydrogen atom, C1-4 alkyl, C1-8 alkoxycarbonyl, C2-5 acyl, or C1-4 alkoxycarbonyl substituted by 
phenyl, 

25 an d R20a each, independently, is a hydrogen atom or C1-4 alkyl, 

C yc 2a j s a 3-1 o membered mono-cyclic or bi-cyclic hetero ring containing 1 -4 nitrogen atoms, one oxygen 
atoms and/or one sulfur atom, substituted by C1 -8 alkoxycarbonyl, 
R 2a is a hydrogen atom, a halogen atom, nitro, or NR 30a R 31a , 

30 (4) A compound of the formula (la) described in the above-mentioned (2) wherein 

Rla is — A 1a — A 2a — A 33 , 

A 1a and A 2a is the same meaning as hereinbefore (2), 

A 3a is (ii) -NR 17a R 18a (Hi) Cyc 23 , (vii) -C=N, or (viii) a halogen atom, with the proviso that, when A 3a is 
35 NR 17a R 18a , then R 17a represents the groups except a hydrogen atom 5 C 1-4 alkyl, phenyl, or Ct-4 alkyl sub- 

stituted by phenyl in the above-mentioned (2) t Cyc 23 is a 3-10 membered mono-cyclic or bi-cyclic hetero ring 
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or one sulfur atom, substituted by 1-3 of substituent 
selected from C1 -8 alkyl, C2-8 alkenyl, C2-8 alkynyl, C1 -8 alkoxy, oxo, or C1 -8 alkyl substituted by C1 -8 alkoxy 
(with the proviso that when the substituent is selected from C1-8 alkyl,C1-8 alkoxy, or C1-8 alkyl substituted 
40 by C1 -8 alkoxy, then the number of the substituent is 2 or 3), 

(5) A compound of the formula (la) described in above-mentioned (2) wherein, 

R 2a is hydroxy, C1-8 alkyl, C1-8 alkoxy, or 
45 C1-8 alkyl or C1-8 alkoxy substituted by 1-3 of halogen, and 

(6) The process for the preparation of the novel 2H-phthalazin-1 -one derivatives of the formula (la), or a non-toxic 
salts thereof. 

50 Detailed Description of the Invention 

[0015] Unless othewise specified, all isomers are included in the present invention. 

[0016] For example, alkyl, alkenyl alkynyl, alkoxy, alkylthio, alkylene, alkenyleneand alkynylene include straight and 
branched isomers. 

55 [0017] Isomers in the double bonds, rings, fused rings (E, 2, cis, trans isomers), isomers generated by the existence 
of asymmetric carbon atom(s) (R, S isomers, a, P isomers, enantiomers, diastereomers), optically active isomers having 
optically rotatory power (D, L, d, I isomers), polar isomers separated by chromatography (more polar, less polar iso- 
mers), equilibrium compounds, arbitrary ratios of these compounds, racemic mixtures are all included in the present 
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invention. 

[0018] Optically active isomers of formula (I) and (la) may be obtained by general methods of optically separation 
(for example, separation by gas chromatography or high performance liquid chromatography, separation by crystalli- 
zation as diastereomeric salts or clathrates, separation by prior crystallization etc.) or may be prepared by general 
methods of asymmetric synthesis. 

[0019] In the present invention, C1-4 alkyl means methyl, ethyl, propyl, butyl and isomers thereof. 

[0020] C1-8 alkyl means methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl and isomers thereof. 

[0021] C2-8 alkenyl means ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl and isomers thereof. 

[0022] C2-8 alkynyl means ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl and isomers thereof. 

[0023] C1 -4 alkylene means methylene, ethylene, trimethylene, tetramethylene and isomers thereof. 

[0024] C1-8 alkylene means methylene, ethylene, trimethylene, tetramethylene, pentamethylene, hexamethylene, 

heptamethylene, octamethylene and isomers thereof. 

[0025] C2-8 alkenylene means ethenylene, propenylene, butenylene, pentenylene, hexenylene, heptenylene, octe- 
nylene and isomers thereof. 

[0026] C1 -8 alkoxy means methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy and isomers 
thereof. 

[0027] C2-8 alkenyioxy means ethenyloxy, propenyloxy, butenyioxy, pentenyloxy, hexenyloxy, heptenyloxy, octeny- 
loxy and isomers thereof. 

[0028] C2-8 alkynyloxy means ethynyloxy, propynyloxy, butynyloxy, pentynyloxy, hexynyloxy, heptynyloxy, octyny- 
loxy and isomers thereof. 

[0029] C1 -8 alkoxycarbonyl means methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, pentyloxy- 
carbonyl, hexyloxycarbonyl, heptyloxycarbonyl, octyloxycarbonyl and isomers thereof . 
[0030] C2-5 acyl means acetyl, propionyl, butyryl, valeryl and isomers thereof. 

[0031] C2-8acyl means acetyl, propionyl, butyryl, valeryl, hexanoyl, heptanoyl, octanoyl and isomers thereof. 
[0032] C3-8 cycloalkyl means cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. 
[0033] C1 -8alkylthio means methylthio, ethylthio, propylthio, butyrthio, pentylthio, hexyithio, heptylthio, octylthio and 
isomers thereof. 

[0034] C3-1 0 membered mono- or bicarbocyciic ring means, for example, 

(1) C3-10 cycloalkyl, cycloalkenyl, cycloalkanediene and cycloalkanetriene, such as cyclopropane, cyclobutane, 
cyclopentane, cyclohexane, cycloheptane, cyclooctane, cyclononane, cyclodecane, cyclopentene, cyciohexene, 
cyclooctene, cyclononene, cyclodecene, cyclopentadiene, cyclohexadiene, cycloheptadiene, cyclooctadiene, cy- 
clononadiene, cyclodecadiene, cycloheptatriene, cyclooctatriene, cyclononatriene, cyclodecatriene, 

(2) C6-10 aromatic carbocyclic ring such as benzene, pentalene, indan, indene, naphthalene, azulene, 

(3) perhydropentalene, perhydroindene, dihydronaphthalene, tetrahydronaphthalene, perhydronaphthalene, per- 
hydroazulene, etc. 

a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or 
one sulfur atom includes a 3-10 membered mono-cyclic or bi-cyclic hetero aryl, partially saturated or fully saturated 
hetero aryl containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or one sulfur atom. 

[0035] Above-mentioned 3-1 0 membered mono-cyclic or bi-cyclic hetero aryl ring containing 1 -4 nitrogen atoms, 1-2 
oxygen atoms and/or one sulfur atom means, for example, pyrrole, imidazole, triazole, tetrazole, pyrazole, pyridine, 
pyrazine, pyrimidine : pyridazine, azepine, diazepine, furan, pyran, oxepin, oxazepine, thiophene, thiin (thiopyran), thi- 
epin, oxazole, isoxazole, thiazole, isothiazole, oxadiazole, oxazine, oxadiazine, oxazepine, oxadiazepine, thiadiazole, 
thiazine, thiadiazine, thiazepine, thiadiazepine, indole, isoindole, benzofuran, isobenzofuran, benzothiophene, isoben- 
zothiophene, indazole, quinoline, isoquinoline, phthalazine, naphthyridine, quinoxaline, quinazoline, cinnoline, ben- 
zoxazole, benzothiazole, benzimidazole, carbazole, acridine, etc. 

[0036] Above-mentioned 3-10 membered mono-cyclic or bi-cyclic partially saturated or fully saturated hetero aryl 
containing 1-4 nitrogen atoms, 1-2 oxygen atoms and/or one sulfur atom means, for example, pyrroline, pyrrolidine, 
imidazoline, imidazolidine, triazoline, triazolidine, tetraazoline, tetraazolidine, dihydropyridine, dihydropyrazine, dihy- 
dropyrimidine, dihydropyridazine, piperidine, tetrahydropyridine, piperazine, tetrahydropyrimidine, tetrahydropyri- 
dazine, dihydrofuran, tetrahydrofuran, dihydropyran, tetrahydropyran, dihydrothiophene, tetrahydrothiophene, dihy- 
drothiine (dihydrothiopyran), tetrahydrothiine (tetrahydrothiopyran), dihydrooxazole, tetrahydrooxazole, dihydroisoxa- 
zole, tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydro isothiazole, tetrahydroisothiazole, morpholine, 
thiomorpholine, indoline, isoindoline, dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran, perhydroiso- 
benzofuran, dihydrobenzothiophene, perhydrobenzothiophene, dihydroisobenzothiophene, perhydroisobenzothi- 
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ophene, dihydroindazole, perhydroindazole, dihydroquinoline, tetrahydroquinoline, perhydroquinoline, dihydroisoqui- 
noline, tetrahydroisoquinoline, peitiydroisoquinoline, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, 
dihydronaphthyridine, tetrahydronaphthyridine, perhydronaphthyridine, dihydroquinoxaline, tetrahydroquinoxaiine, pe- 
rhydroquinoxaline, dihydroquinazoline, tetrahydroquinazoline, perhydroquinazoline, dihydrocinnoline, tetrahydrocin- 
5 noline, perhydrocinnoline, dihydrobenzoxazole, perhydrobenzoxazole, dihydrobenzothiazole, perhydrobenzothiazole, 
dihydrobenzimidazole, perhydrobenzimidazole, benzoxazepine, benzoxadiazepine, benzodiazepine, benzothiadi- 
azepine, benzazepine, benzodiazepine, indoloxazepine, indolotetrahydrooxazepine, indolooxadiazepine, indolotet- 
rahydrooxadiazepine, indolothiazepine, indolotetrahydrothiazepine, indolothiadiazepine, indolotetrahydrothiadi- 
azepine, indoloazepine, indolotetrahydroazepine, indolodiazepine, indolotetrahydrodiazepine, benzofurazan, benzo- 
ic thiadiazole, benzotriazole, camphor, imidazothiazole, dihydrocarbazole, tetrahydrocarbazole, perhydrocarbazole, di- 
hydroacridine, tetrahydroacridine, perhydroacridine, 1 ,3-dioxoindane, 1 ,4-benzodioxane, quinuclidine, aziridine, diox- 
ane, 

oxirane, thioxirane, azetidine, oxetane, thioxetane, etc. 

[0037] Above-mentioned 3-7 membered mono-cyclic hetero ring containing 1-2 nitrogen atoms and/or one oxygen 

is atom means, for example, 

aziridine, azetidine, pyrrole, pyrroline, pyrrolidine, piperidine, pyridine, dihydropyridine, tetrahydropyridine, 
azepine, dihydroazepine, tetrahydroazepine, perhydroazepine, oxirane, oxetane, furan, dihydrofuran, tetrahydrofuran, 
pyran, dihydropyran ! tetrahydropyran, oxepin, dihydrooxepin, tetrahydrooxepin, perhydrooxepin, imidazole, imidazo- 
line, imidazolidine, pyrazole, pyrazoline, piperazine, dehydropiperadine, pyrimidine, dihydropyrimidine, tetrahydropy- 

20 rimidine, pyrazine, dihydropyrazine, tetrahydropyrazine, pyridazine, dihydropyridazine, tetrahydropyridazine, di- 
azepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, morpholine, oxazole, isoxazole, oxazine, dihy- 
drooxazole, tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, oxazepine, dihydrooxazepine, tetrahydroox- 
azepine, perhydrooxazepine, oxadiazole, dihydrooxadiazole, perhydrooxadiazole. isoxadiazole, dihydroisoxadiazole, 
perhydroisoxadiazole, oxadiazine dihydrooxadiazine, perrrydrooxadiazine, oxadiazepine, dihydrooxadiazepine, tet- 

25 rahydrooxadi azepine, perhydrooxadiazepine, etc. 

[0038] A halogen atom is chlorine, bromine, fluorine or iodine. 
[0039] In the compound of formula (I), R 1 is preferably -A 1 -A 2 -A 3 . 

[0040] A 1 is preferably -NR 3 C(0)-, -NR 4 C(S)-, -NR 5 S0 2 -, -NR 8 C(0)NR 9 - or-NR 10 C(O)O-, more preferably -NR 3 C 
(O) or -NR5S0 2 -, even more preferably-NR 3 C(0)-, and most preferably -NHC(O)-. 
30 [0041] A 2 is preferably C1-8 alkylene, C2-8 alkenylene, -(C1-4alkylene)-0-(C1-4alkylene)-, -(C1-4alkylene)-S- 
(C1-4alkylene)-, -(C1-4alkylene)-NR 16 -(C1-4alkylene)- or -(C1-8alkylene)-(Cyc more preferably C1-8 alkylene,- 
(C1-4alkylene)-0-(C1-4alkylene)-, -(C1-4alkylene)-S-(C1-4alkylene)- or -(C1-8alkylene)-(Cyc 1 )-, and most preferably 
C3-4alkylene. 

[0042] A 3 is preferably OR 19 , NR 17 R 18 or Cyc 2 , and more preferably Cyc 2 . 

35 [0043] Cyc 1 and Cyc 2 are preferably 3-7 membered mono-cyclic hetero ring containing 1-2 nitrogen atoms and/or 
one oxygen atom, for example, pyridine, pyrrole, pyrazine, pyrimidine, pyridazine, azepine, pyrroline, pyrrolidine, imi- 
dazoline, imidazolidine, dihydropyridine, dihydropyrazine, dihydropyrimidine, dihydropyridazine, piperidine, tetrahydro- 
pyridine, piperazine, tetrahydropyrimidine, tetrahydropyridazine, dihydrofuran, tetrahydrofuran, dihydropyran, tetrahy- 
dropyran, dihydrooxazole, tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, dihydroazepine, tetrahy- 

^0 droazepine, perhydroazepine, hexahydropyrimidine, morpholine, etc. 

[0044] Cyc 1 is preferably 3-7 membered mono-cyclic hetero ring containing 1-2 nitrogen atoms, for example, pyridine, 
pyrrole, pyrazine, pyrimidine, pyridazine, azepine, pyrroline, pyrrolidine, imidazoline, imidazolidine, dihydropyridine, 
dihydropyrazine, dihydropyrimidine, dihydropyridazine, piperidine, tetrahydropyridine, piperazine, tetrahydropyrimi- 
dine, tetrahydropyridazine, dihydroazepine, tetrahydroazepine, perhydroazepine, hexahydropyrimidine, etc. 

45 [0045] Cyc 2 is preferably 3-7 membered mono-cyclic hetero ring containing one nitrogen atom and one oxygen atom, 
for example, dihydrooxazole, tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, morpholine, etc., and most 
preferably morpholine. 

[0046] Cyc 3 is preferably C3-10 membered rnono-carbocyclic ring or 3-7 membered mono-cyclic hetero ring con- 
taining 1 -2 nitorogen atoms and/or one oxygen atom, for example, C3-1 0 cycloalkyl.cycloalkenyl.cycloalkanediene and 

so cycloalkanetriene such as cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane, cy- 
clononane, cyclodecane, cyclopentene, cyclohexene, cyclooctene, cyclononene, cyclodecene, cyclopentadiene, cy- 
clohexadiene, cycloheptadiene, cyclooctadiene, cyclononadiene, cyclodecadiene, cycloheptatriene, cyclooctatriene, 
cyclononatriene, cyclodecatriene, benzene, pyridine.pyrrole, pyrazine, pyrimidine, pyridazine, azepine, pyrroline, pyr- 
rolidine, imidazoline, imidazolidine, dihydropyridine, dihydropyrazine, dihydropyrimidine, dihydropyridazine, piperidine, 

55 tetrahydropyridine, piperazine, tetrahydropyrimidine, tetrahydropyridazine, dihydrofuran, tetrahydrofuran, dihydro- 
pyran, tetrahydropyran, dihydrooxazole, tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, dihydroazepine, 
tetrahydroazepine, perhydroazepine, hexahydropyrimidine, morpholine, etc. 

[0047] In the compound of formula (I), R 2 is preferably a hydrogen atom, a halogen atom, nitro, NR^R 31 ortrifluor- 
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omethyl, more preferably a hydrogen atom, a halogen atom ortrifluoromethyl, and most preferably a hydrogen atom. 
[0046] In the compound of formula (I), R 1a is preferably -A^A^-A 3 * 

[0049] A 1a is preferably -NR 3a C(0)-, -NR 4a C(S)-, -NR^SOa-, -NR^CfOJNR^or -NR 10a C(O)O-, more preferably 
-NR 3a C(0)- or -NR 5a S0 2 -, even more preferably -NR^fO)-, and most preferably -NHC(O)-. 
5 [0050] A 2a is preferably C1-8 alkylene, C2-8 alkenylene, -(C1-4 alkylene)-0-(C1-4alkylene)-, -(C1-4alkylene)-S- 
(C1 -4 alkylene)-, -(C1 -4alkylene)-NR 16a -(C1 -4alkylene)- or -(C1 -8 aikylene)-(Cyc 1a )-, more preferably C1 -8 alkylene,- 
(C1 -4 alkylene)-0-(C1 -4 alkylene)-,-(C1 -4 alkylene)-S-(C1 -4 alkylene)- or-(C1 -8alkylene)-(Cyc 1a )-, and most prefera- 
bly C3-4 alkylene. 

[0051] A 3a is preferably OR 19a NR 17a R 18a or Cyc 23 , and more preferably Cyc 2 **. 

w [0052] Cyc 1a and Cyc 2 * 1 is preferably 3-7 membered mono-cyclic hetero ring containing 1-2 nitrogen atoms and/or 
one oxygen atom, for example, pyridine, pyrrole, pyrazine, pyrimidine, pyridazine, azepine, pyrroline, pyrrolidine, imi- 
dazoline, imidazoline, dihydropyridine, dihydropyrazine, dihydropyrimidine, dihydropyridazine, piperidine, tetrahydro- 
pyridine, piperazine, tetrahydropyrimidine, tetrahydropyridazine, dihydrofuran, tetrahydrofuran, dihydropyran, tetrahy- 
dropyran, dihydrooxazole, tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, dihydroazepine, tetrahy- 

15 droazepine, perhydroazepine, hexahydropyrimidine, morpholine, etc. 

[0053] Cyc 1a is preferably 3-7 membered mono-cyclic hetero ring containing 1 -2 nitrogen atoms, for example, pyri- 
dine, pyrrole, pyrazine, pyrimidine, pyridazine, zepine, pyrroline, pyrrolidine, imidazoline, imidazoline, dihydropyrid- 
ine, dihydropyrazine, dihydropyrimidine, dihydropyridazine, piperidine, tetrahydropyridine, piperazine, tetrahydropyri- 
midine, tetrahydropyridazine, dihydroazepine, tetrahydroazepine, perhydroazepine, hexahydropyrimidine, etc. 

20 [0054] Cyc 2 * is preferably 3-7 membered mono-cyclic hetero ring containing one nitrogen atom and one oxygen 
atom, for example, dihydrooxazole,tetrahydrooxazole,dihydroisoxazole,tetrahydroisoxazole,morp holine, etc., and 
most preferably morpholine. 

[0055] Cyc 3 * is preferably C3-10 mono-carbocyclic ring or mono-cyclic hetero ring containing 1-2 nitrogen atoms 
and/or one oxygen atom, for example, C3-10 cycloalkyl, cycloalkenyl, cycloalkanediene and cycloalkanetriene such 

25 as cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane, cyclononane, cyclodecane, 
cyclopentene, cyclohexene, cyclooctene, cyciononene, cyclodecene, cyclopentadiene, cyclohexadiene, cycloheptadi- 
ene, cyclooctadiene, cyclononadiene, cyclodecadiene, cycloheptatriene, cyclooctatriene, cyclononatriene, cyclodec- 
atriene, benzene, pyridine, pyrrole, pyrazine, pyrimidine, pyridazine, azepine, pyrroline, pyrrolidine, imidazoline : imi- 
dazolidine, dihydropyridine, dihydropyrazine, dihydropyrimidine, dihydropyridazine, piperidine, tetrahydropyridine, pip- 

30 erazine, tetrahydropyrimidine, tetrahydropyridazine, dihydrofuran, tetrahydrofuran, dihydropyran, tetrahydropyran, di- 
hydrooxazole, tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, dihydroazepine, tetrahydroazepine, perhy- 
droazepine, hexahydropyrimidine, morpholine, etc. 

[0056] In the compound of formula (I), R 23 is preferably a hydrogen atom, a halogen atom, nitro, NR^R 313 or trif- 
luoromethyl, more preferably a hydrogen atom, a halogen atom ortrifluoromethyl, and most preferably a hydrogen atom. 

35 

salt 

[0057] Non-toxic salts of the present invention include all pharmaceutically acceptable salts, for example, general 
salts, acid addition salts, hydrate salts. 

40 [0058] The compounds of formulae (I) and (la) of the present invention may be converted into the corresponding 
salts by conventional method. Non-toxic and water-soluble salts are preferred. Suitable salts, for example, include: 
salts of alkali metals (e.g. potassium, sodium, etc.), salts of alkaline earth metals (e.g. calcium, magnesium, etc.), 
ammonium salts, salts of pharmaceutically acceptable organic amines (e.g. tetramethylammonium, triethylamine, 
methylamine, dimethylamine, cyclopentylamine, benzylamine, phenethylamine, piperidine, monoethanolamine, dieth- 

45 anolamine,tris(hydroxymethyl)amine, lysine, arginine, N-methyl-D-glucamine, etc.). 

[0059] The compounds of formulae (I) and (la) of the present invention may be converted into the corresponding 
acid addition salts by conventional method. Non-toxic and water-soluble salts are preferred. Suitable salts, for example, 
include: 

salts of inorganic acid e.g. hydrochloride, hydrobromide, sulfate, phosphate, nitrate; or salts of organic acids e.g. ac- 
so etate, trifluoroacetate, lactate, tartarate, oxalate, fumarate, maleate, citrate, benzoate, methanesulphonate, ethanesul- 
phonate, benzenesulphonate : toluenesulphonate, isethionate, glucuronate, gluconate. 

[0060] The compounds of formulae (I) and (la) of the present invention and salts thereof may be converted into the 
corresponding hydrates by conventional means. 

[0061] In the compounds of the present invention of formula (I), the compound of the formula (l-A) 
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wherein all symbols are the same meaning as hereinbefore defined, 
20 the formula (l-B) 
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30 



35 




(I-B) 



— A 



wherein all symbols are the same meaning as hereinbefore defined, 
the formula (l-C) 
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wherein ail symbols are the same meaning as hereinbefore defined, 
the formula (l-D) 
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wherein all symbols are the same meaning as hereinbefore defined, 
the formula (l-G) 
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wherein alt symbols are the same meaning as hereinbefore defined, 
ss the formula (l-K) 



17 

ISDOCIDkEP 1148053A1 I > 



EP 1 148 053 A1 



10 



15 




(HQ 



wherein all symbols are the same meaning as hereinbefore defined, 
the formula (l-M) 



20 



25 



30 




(I-M) 



35 



wherein all symbols are the same meaning as hereinbefore defined, or the formula (l-N) 



40 



45 



so 




(I-N) 



55 wherein all symbols are the same meaning as hereinbefore defined are preferably. 

[0062] The preferred specific compounds are the compounds in following tables 1-27, the compounds described in 
the examples and non-toxic salts thereof. 

[0063] In the following tables, Me is methyl group and the other symbols are the same meaning as hereinbefore 
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Processes for the Preparation of the compound of the present invention 



[0064] The compounds of formula (i) of the present invention may be prepared by following, described in example 
or known methods. 

5 [0065] [1] In the compounds of formula (I) of the present invention, the compound in which A 1 is -NR 3 C(C>)- or -CH 2 - 
NR 7 C(0), that is the compounds of the formula (1-1) 



10 



15 



20 




wherein A 1 * 1 is -NR 3 C(0)- or-CH 2 -NR 7 C(0)-, A 2 " 1 , A 3 * 1 and R 2 * 1 are the same meaning as A 2 , A 3 and R 2 respectively, 
with the proviso that the amino group included in the group represented by A 2-1 is protected if necessary, -COOH, 

25 hydroxy, amino, amidino or guanidino group included in the group represented by A 3 * 1 is protected if necessary, the 
amino group included in the group represented by R 2 " 1 is protected if necessary, protective group for-COOH means, 
for example , methyl, ethyl, t-butyl, benzyl, etc., protective group for hydroxy means, for example, methoxymethyl, 
tetrahydropyranyl, t-butyldimethylsilyl, acetyl, benzyl etc., protective group for amino means, for example , benzyloxy- 
carbonyl, t-butoxycarbonyl, trifluoroacetyl, etc., the other symbols are the same meaning as hereinbefore defined 

30 may be prepared by amidation of the compound of the formula (II) 



35 



40 



45 



50 



55 




(II) 



wherein Y 1 is -NHR 3 or -CH 2 -NHR 7 , the other symbols are the same meaning as hereinbefore defined 
with the compound of the formula (III) 

HOOC— A 2 * 1 — A 3-1 (III) 

wherein all symbols are the same meaning as hereinbefore defined. 

[0066] The amidation is known perse and can be carried out by methods for example: 

(1) using an acid halide, 

(2) using a mixed acid anhydride, 
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(3) using a condensing agent, etc. 
[0067] These methods are explained as follows. 

5 1) The method using an acid halide may be carried out, for example, by reacting a carboxylic acid with an acid 

halide (oxalyl chloride or thionyl chloride, etc.) in an inert organic solvent (chloroform, methylene chloride, diethyl 
ether or tetrahydrofuran, etc.) or without a solvent at from -20 °C to the reflux temperature of the solvent, and then 
by reacting the acid halide obtained with a corresponding amine in the presence of a tertiary amine (pyridine, 
triethylamine, dimethylaniline or dimethylaminopyridine, etc.) in an inert organic solvent (chloroform, methylene 

10 chloride, diethyl ether or tetrahydrofuran, etc.), at a temperature of from 0 °C to 40 °C. 

2) The method using a mixed acid anhydride may be carried out, for example, by reacting a carboxylic acid and 
an acid halide (pivaloyl chloride, tosyl chloride or mesyl chloride, etc.) or an acid derivative (ethyl chloroformate 
or isobutyl chloroformate, etc.) in the presence of a tertiary amine (pyridine, triethylamine, dimethylaniline or dimeth- 
15 ylaminopyridine, etc.) in an inert organic solvent (chloroform, methylene chloride, diethyl ether or tetrahydrofuran, 

etc.) or without a solvent at a temperature of from 0 °C to 40 °C, and then by reacting the mixture of acid anhydride 
obtained with a corresponding amine in an inert organic solvent (chloroform, methylene chloride, diethyl ether or 
tetrahydrofuran, etc.), at a temperature of from 0 °C to 40 °C. 

20 3) The method using a condensing agent (1 ,3-dicyclohexyl carbodiimide (DCC), 1 -ethy I -3-{3-(dimethy lamino)p ro- 

py l]carbodiimide (EDC), 1 ,1 '-carbonyldi imidazole (CDI) or 2-chloro-1 -methylpyridinium iodide, etc.) may be carried 
out, for example, by reacting a carboxylic acid with a corresponding amine using a condensing agent in the pres- 
ence or absence of a tertiary amine (pyridine, triethylamine, dimethylaniline or dimethylaminopyridine , etc.) in an 
inert organic solvent (chloroform, methylene chloride, dimethyl formamide or diethyl ether, etc.) or without a solvent, 

25 in the presence or absence of 1 -hydroxybenztriazole (HOBt) at a temperature of from 0 °C to 40 °C. 

[0068] These reactions 1), 2) and 3) hereinbefore described may be preferably carried out in an atmosphere of inert 
gas (argon or nitrogen , etc.) under anhydrous conditions. 

[0069] [2] In the compounds of formula (I) of the present invention, the compound in which A 1 is -NR 5 S0 2 -, that is 
30 the compounds of the formula (1-2) 



35 



40 



45 




(1-2) 



A 1 " 2 — A 2 " 1 — A 3 * 1 



wherein A 1 * 2 is -NR 5 S0 2 -, the other symbols are the same meaning as hereinbefore defined 
may be prepared by sulfonamidation of the compound of the formula (IV) 



50 



55 
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o 



10 



s 




NH 



,2-1 



NHR S 



(IV) 



15 



wherein all symbols are the same meaning as hereinbefore defined with the compound of the formula (V) 



20 




00 



wherein X is a halogen atom, the other symbols are the same meaning as hereinbefore defined. 
25 [0070] The sulfonamidation is known per se and can be earned out in the presence of a tertiary amine (pyridine, 
triethylamine, dimethylaniline or dimethylaminopyridine, etc.) in an inert organic solvent (chloroform; methylene chlo- 
ride, diethyl ether or tetrahydrofuran , etc.) at a temperature of from 0 °C to 40 °C. 

[0071] [3] In the compounds of formula (I) of the present invention, the compound in which A 1 is -OC(O)-, that is the 
compounds of the formula (I-3) 



35 



40 




2-1 



(1-3) 



R 



45 



wherein A 1 * 3 is -OC(O)-, the other symbols are the same meaning as hereinbefore defined 
may be prepared by esterification of the compound of the formula (VI) 



50 



55 
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o 



5 




15 

wherein all symbols are the same meaning as hereinbefore defined with the compound of the formula (111) hereinbefore 
described 



20 HOOC — A 2 " 1 — A 3 " 1 (HI) 

wherein all symbols are the same meaning as hereinbefore defined. 

[0072] The esterification is known perse and can be carried out by methods for example: 

25 1) using an acid halide, 

2) using a mixed acid anhydride, 

3) using a condensing agent, etc. 

[0073] These methods are explained as follows. 

30 [0074] 1 ) The method using an acid halide may be carried out, for example, by reacting a carboxylic acid with an 
acid halide (oxalyl chloride or thionyl chloride, etc.) in an inert organic solvent (chloroform, methylene chloride, diethyl 
ether or tetrahydrofuran, etc.) or without a solvent at from -20 °C to the reflux temperature of the solvent, and then by 
reacting the acid halide obtained with a corresponding alcohol in the presence of a tertiary amine (pyridine, triethyl- 
amine, dimethylaniline or dimethytaminopyridine, etc.) in an inert organic solvent (chloroform, methylene chloride, di- 

35 ethyl ether or tetrahydrofuran, etc.), at a temperature of from 0 °C to 40 °C. 

[0075] 2) The method using a mixed acid anhydride may be carried out, for example, by reacting a carboxylic acid 
and an acid halide (pivaloyl chloride, tosyl chloride or mesyl chloride, etc.) or an acid derivative (ethyl chloroformate 
or isobutyl chloroformate, etc.) in the presence of a tertiary amine (pyridine, triethylamine, dimethylaniline or dimeth- 
ylaminopyridine, etc.) in an inert organic solvent (chloroform, methylene chloride, diethyl ether or tetrahydrofuran, etc.) 

40 or without a solvent at a temperature of from 0 °C to 40 °C, and then by reacting the mixture of acid anhydride obtained 
with a corresponding alcohol in an inert organic solvent (chloroform, methylene chloride, diethyl ether or tetrahydro- 
furan, etc.), at a temperature of from 0 °C to 40 °C. 

[0076] 3) The method using a condensing agent (1 ,3-dicyclohexyl carbodiimide (DCC), 1 -ethyl-3-[3-(dimethylamino) 
propyl]carbodiimide (EDC), 1 ,1 '-carbonyldi imidazole (CDI) or 2-chloro-1 -methylpyridinium iodide, etc.) may be carried 

45 out, for example, by reacting a carboxylic acid with a corresponding alcohol using a condensing agent in the presence 
or absence of a tertiary amine (pyridine, triethylamine, dimethylaniline or dimethylaminopyridine , etc.) in an inert or- 
ganic solvent (chloroform, methylene chloride, dimethyl formamide or diethyl ether, etc.) or without a solvent, in the 
presence or absence of 1 -hydroxybenztriazole (HOBt) at a temperature of from 0 °C to 40 °C. 
[0077] These reactions 1), 2) and 3) hereinbefore described may be preferably carried out in an atmosphere of inert 

50 gas (argon or nitrogen , etc.) under anhydrous conditions. 

[0078] [4] In the compounds of formula (I) of the present invention, the compound in which A 1 is -CH 2 -0 that is 
the compounds of the formula (1-4) 

55 
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10 



15 



20 




(1-4) 



1-4_a2-1 a 3-1 



wherein A 1 " 4 is -CH 2 -0, the other symbols are the same meaning as hereinbefore defined 
(a) may be prepared by etherification of the compound of the formula (Vll-a) 



25 



30 




(Vll-a) 



35 



wherein Y 2 is -CH 2 -OH, the other symbols are the same meaning as hereinbefore defined 
with the compound of the formula (Vlll-a) 



40 



R 32_ A 2-1_ A 3-1 



(Vlll-a) 



wherein R 32 is leaving group (for example, a halogen atom, mesyl or tosyl, etc.), the other symbols are the same 
meaning as hereinbefore defined, 



45 



(b) may be prepared by etherification of the compound of the formula (Vll-b) 



50 



55 
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(Vll-b) 



R2-1 

15 wherein Y 3 is -CHg-R 32 , the other symbols are the same meaning as hereinbefore defined 

with the compound of the formula (Vlll-b) 

HO— A 2 " 1 — A 3 " 1 (Vlll-b) 

20 

wherein all the symbols are the same meaning as hereinbefore defined, or 

(c) may be prepared by etherification of the compound of the formula (Vll-a) hereinbefore described with the com- 
pound of the formula (Vlll-b) hereinbefore described. 

25 

[0079] The etherification of a compound of formula (Vll-a) and a compound of formula (Vlll-a), and a compound of 
formula (Vll-b) and a compound of formula (Vlll-b) is known per se and can be carried out, for example, in an inert 
organic solvent (dimethylformamide, dimethyls u If oxide, chloroform, methylene chloride, diethyl ether or tetrahydro- 
furan, etc.) using hydroxide of alkali metal (sodium hydroxide, potassium hydroxide, lithium hydroxide, etc.), hydroxide 

30 of alkaline earth metal (barium hydroxide, calcium hydroxide, etc.) or carbonate (sodium carbonate, potassium car- 
bonate, etc.) or an aqueous solution thereof or a mixture thereof at a temperature of from 0 °C to 1 00 °C. 
[0080] The etherification of a compound of formula (Vll-a) and a compound of formula (Vlll-a), and a compound of 
formula (Vll-b) and a compound of formula (Vlll-b) is known perse and can be carried out, for example, in an organic 
solvent (dichloromethane, ether, tetrahydrofuran, acetonitrile, benzene, toluene, etc.) in the presence of azo compound 

35 (azodicarboxylic acid diethyl, azodicarboxylic acid diisopropyl, 1 ,r-(azodicarbonyl)dipiperidine, 1,V-azobis(N,N- 
dimethylformamide), etc.) and phosphine compound (triphenylphosphine, tributylphosphine, trimethylphosphine, etc.) 
with a corresponding alcohol compound at a temperature of from 0 °C to 60 °C. 

[0081] [5] In the compounds of formula (I) of the present invention, the compound in which A 1 is -NR 13 -, that is the 
compounds of the formula (I-5) 

40 



45 



so 




(1-5) 



A 1 * 5 — A 2 * 1 — A 3 " 1 



55 wherein A 1 * 5 is -NR 13 -, the other symbols are the same meaning as hereinbefore defined 

(a) may be prepared by reacting the compound of the formula (IV) hereinbefore described with the compound of 



51 
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the formula (IX) 

Y 4 — A 2 " 1 — A 3 " 1 (IX) 

wherein Y 4 Is leaving group (for example, a halogen atom, etc.), the other symbols are the same meaning as 
hereinbefore defined, or 

(b) the compound of the formula (X) 



15 



20 




R2-1 

25 

wherein all symbols are the same meaning as hereinbefore defined 
with the compound of the formula (XI) 

30 R 13 HN— A 2 * 1 — A 3 * 1 (XI) 

wherein all symbols are the same meaning as hereinbefore defined. 

The reaction of the compound of the formula (IV) with the compound of the formula (IX) and the reaction of 
the compound of the formula (X) with the compound of the formula (XI) are known perse and can be carried out 
J5 in the presence or absence of a base (triethy lamine, pyridine, etc.) in an inert organic solvent (dimethyl formamide, 

dimethylsulfoxide, chloroform, methylene chloride, diethyl ether, tetrahydrofuran, acetonitrile, etc.) at a temperature 
of fromO°C to 100 °C. 

(c) In the compounds of formula (1 -5) of the present invention, the compound in which A 2 * 1 is C1 -8 alkylene, C2-8 
40 alkenylene, -(C1-4 alkylene)-0-(C1-4 alkylene)-, -(C1-4 alkylene)-S-(C1-4 alkylene)-, -(C1-4 alkylene)-NR 14 - 

(C1-4 alkylene)-, -(C1-8 alkylene)-(Cyc 1 )-, or -(Ct-4 alkylene)-(Cyc 1 )-(C1-4 alkylene), that is the compounds of 
the formula (1-5') 



45 

O 




(I-5 1 ) 
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wherein A 2 " 1 ' is C1-8 alkylene, C2-8 alkenylene, -(C1-4 alkylene)-0-(C1 -4 alkylene)-, -(C1-4 alkylene)-S-(C1-4 
alkylene)-, -(C1-4 alkylene)-NR 14 -(C1-4 alkylene)-, -(C1-8 a1kylene)-(Cyc 1 )-, or -(C1-4 alkylene)-(Cyc 1 )-(C1-4 
alkylene), the other symbols are the same meaning as hereinbefore defined 

may be prepared by reductive amination of the compound of the formula (IV) hereinbefore described with the 
5 compound of the formula (XII) 

OHC— A 2 ' 1 "— A 3 " 1 (XII) 

10 wherein A 2 " 1 " is C1-7 alkylene, C2-7 alkenylene, -(C1-3 alky lene)-0-(C 1-4 alkylene)-, -(C1-3 alkylene)-S-(C1 -4 

alkylene)-, -(C1-3 alkylene)-NR 14 -(C1-4 alkylene)-, -(C1-7 alkylene)-(Cyc 1 )-, or -(C1-3 alkylene)-(Cyc 1 )-(C1-4 
alkylene)-, the other symbols are the same meaning as hereinbefore defined. 

[0082] The reductive amination is known perse and can be carried out, for example, in an organic solvent (methanol, 
15 ethanol, etc.), using reductive agent (sodium cyanoborohydride, sodium borohydride, sodium triacetoxyborohydride, 
etc.), if necessary, in the presence of an acid (acetic acid, hydrochloric acid, etc.) at a temperature of from -20 °C to 
60 °C. 

[0083] [6] In the compounds of formula (I) of the present invention, the compound in which A 1 is -CH 2 -NR 6 -, that is 
the compounds of the formula (1-6) 

20 



25 



30 



35 



40 



45 



50 




(1-6) 

A 1-6_ A 2-1_ A 3.1 



wherein A 1 * 6 is -CH 2 -NR 6 -, the other symbols are the same meaning as hereinbefore defined 
(a) may be prepared by reacting the compound of the formula (XIII) 



o 




(XIII) 

CH 2 -NHR 6 



wherein all symbols are the same meaning as hereinbefore defined with the compound of the formula (IX) here- 
55 inbefore described, 

(b) may be prepared by reacting the compound of the formula (X) hereinbefore described with the compound of 
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the formula (XIV) 

Y 4 — CH 2 — A 2 " 1 — A 3 " 1 (XIV) 

5 

wherein all symbols are the same meaning as hereinbefore defined, or 

(c) may be prepared by reductive amination of the compound of the formula (XV) 

10 



o 



15 



20 




(XV) 



25 wherein all symbols are the same meaning as hereinbefore defined with the compound of the formula (XI) here- 

inbefore described. 

[0084] The reaction of the compound of the formula (XIII) with the compound of the formula (IX) and the reaction of 
the compound of the formula (X) with the compound of the formula (XIV) are known per se and can be carried out by 
30 the same method as the reaction of the compound of the formula (IV) hereinbefore described and the compound of 
the formula (IX). 

[0085] The reductive amination of the compound of the formula (XV) with the compound of the formula (XI) can be 
carried out by the same method as the reaction of the compound of the formula (IV)hereinbefore described and the 
compound of the formula (XII). 

35 [0086] [7] In the compounds of formula (I) of the present invention, the compound in which A 1 is -NR 8 C(0)NR 9 - : that 
is the compounds of the formula (I-7) 




wherein A 1 ' 7 is -NR^fOJNR 9 -, the other symbols are the same meaning as hereinbefore defined 
may be prepared by reacting the compound of the formula (IV) hereinbefore described with the compound of theformula 
55 (XVI) 
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Q=C=N— A 2 " 1 — A 3 " 1 (XVI) 



wherein all symbols are the same meaning as hereinbefore defined. 
5 [0087] The reaction is known per se and can be carried out in an organic solvent (tetrahydrofuran, methylene chloride, 
diethyl ether, etc.) at a temperature of from 0 °C to 1 00 °C. 

[0088] [8] In the compounds of formula (I) of the present invention, the compound in which A 1 is -NR 11 C(S)NR 12 -, 
that is the compounds of the formula (I-8) 




25 wherein A 1 * 7 is -NR 11 C(S)NR 12 -, the other symbols are the same meaning as hereinbefore defined 

may be prepared by reacting the compound of theformula (IV) hereinbefore described with the compound of the formula 
(XVII) 

30 S =C=N— A 2 " 1 — A 3 " 1 (XVII) 



wherein all symbols are the same meaning as hereinbefore defined. 

[0089] The reaction can be earned out by the same method as the reaction of the compound of the formula (IV) 
hereinbefore described and the compound of the formula (XVI). 

[0090] [9] In the compounds of formula (I) of the present invention, the compound in which A 1 is -NR 10 C(O)O-, that 
is the compounds of the formula (I-9) 




wherein A 1 * 9 is -NR 10 C(O)O-, the other symbols are the same meaning as hereinbefore defined 

may be prepared by reacting the compound of theformula (IV) hereinbefore described with the compound of theformula 

(XVIII) 



55 
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Y 4 



5? 

-C-Q- 



•A«- A*1 (XVIIO 



10 



wherein all symbols are the same meaning as hereinbefore defined. 

[0091] The reaction is known perse and can be carried out, for example, in an organic solvent (tetrahydrofuran, 
methylene chloride, diethyl ether, etc.) at a temperature of from -78 °C to 40 °C. 

[0092] [1 0] In the compounds of formula (I) of the present invention, the compound in which A 1 is -NR^fS)-, that is 
the compounds of the formula (1-10) 



75 



20 



25 




(M0) 



1-10_ A 2-1_ A 3-1 



wherein A 1 " 10 is -NR^S)-, the other symbols are the same meaning as hereinbefore defined may be prepared by 
thiocarbonylation of the compound of the formula (1-1 ') 



30 



35 



40 




(HO 



A 1 " 1 - — A 2 " 1 — A 3 " 1 



45 



wherein A 1 * 1 ' is -NR 3 C(0)-, the other symbols are the same meaning as hereinbefore defined. 

[0093] The reaction is known perse and can be carried out in an organic solvent (dioxane, benzene, toluene, xylene, 

tetrahydrofuran, etc.), using Lawesson s reagent at a temperature of from 20 °C to 150 °C. 

[0094] [11] In the compounds of formula (I) of the present invention, the compound in which A 1 is 



50 



*14 



55 



'V 
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that is the compounds of the formula (1-11). 




20 



R15 



the other symbols are the same meaning as hereinbefore defined 

may be prepared by reacting the compound of the formula (IV) hereinbefore described with the compound of the formula 
30 (XIX) 

55 HN=C— A*1— A*1 (XIX) 



wherein Y 5 is C1 -4 alkyl, the other symbols are the same meaning as hereinbefore defined. 
^o [0095] The reaction is known perse and can be carried out, for example, in an organic solvent (methanol, ethanol, 
etc.) at a temperature of from 0 °C to 50 °C. 

[0096] [1 2] In the compounds of formula (I) of the present invention, the compound in which A 3 is -NR 17 R 18 or hetero 
ring as shown by 

-O 

so wherein the ring represents Cyc 2 , which comprises at least one nitrogen atom (the nitrogen atom is connected to A 2 ), 
that is the compounds of the formula (1-12) 



55 



57 



I 




20 



-o 



the other symbols are the same meaning as hereinbefore defined 
25 may be prepared by reacting the compound of the formula (1-1 2') 



30 



35 



40 




<U2) 



wherein all symbols are the same meaning as hereinbefore defined 
with the compound of the formula (XX) 



45 



H-NR 17 R 18 



(XX) 



wherein all symbols are the same meaning as hereinbefore defined, or the compound of the formula (YY) 



so 



H — N 



o 



(YY) 



55 



wherein all symbols are the same meaning as hereinbefore defined. 

[0097] The reaction of the compound of the formula (1-12') with the compound of the formula (XX) or the compound 
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of the formula (YY) may be carried out by the same method as [5](a) hereinbefore described. 
[0098] [1 3] In the compounds of formula (I) of the present invention, the compound wherein at least one of A 2 , A 3 or 
R 2 is -COOH, hydroxy, amino, amidino guanidino, or a group including -COOH, hydroxy, amino, amidino or guanidino, 
that is the compounds of the formula (1-13) 

5 



(1-13) 

A 1 A 2-2— A « 

R2-2 

20 wherein A 22 , A 3 " 2 or R 2 " 2 are the same meaning as A 2 A 3 or R 2 , with the proviso that at least one of A 2 A 3 or R 2 is 
-COOH, hydroxy, amino, amidino, guanidino, or the group including -COOH, hydroxy, amino, amidino or guanidino, 
and the other symbols are the same meaning as hereinbefore defined may be prepared by subjecting to a deprotection 
reaction a compound of theformula (1-1), (I-2), (I-3), (I-4), (I-5), (I-6), (I-7), (I-8), (I-9), (1-10), (1-11) and (1-12) hereinbefore 
described by alkali hydrolysis, deprotection reaction under acidic conditions, deprotection reaction of silyl group or 

25 deprotection reaction by hydrogenation. 

[0099] Deprotection reaction by alkali hydrolysis is known, for example, it is carried out in an organic solvent (meth- 
anol, tetrahydrofuran, dioxane, etc.) using hydroxide of alkali metal (sodium hydroxide, potassium hydroxide, lithium 
hydroxide, etc.), hydroxide of alkaline earth metal (barium hydroxide, calcium hydroxide, etc.) or carbonate (sodium 
carbonate, potassium carbonate, etc.) or an aqueous solution thereof or a mixture thereof at a temperature of from 0 

30 *Cto40°C. 

[0100] Deprotection reaction under acidic conditions is known, for example, it is carried out in an organic solvent 
(dichloromethane, chloroform, dioxane, ethyl acetate, anisole, etc.), in organic acid (acetic acid, trifluoroacetic acid, 
methanesulfonic acid, trimethylsilyl iodide etc.) or inorganic acid (hydrochloric acid, sulfuric acid, etc.) or a mixture 
thereof (hydrobromic acid-acetic acid etc.) at a temperature of from 0 °C to 100 °C. 

35 [0101] Deprotection reaction of silyl group is known, for example, it is carried out in a water-soluble organic solvent 
(tetrahydrofuran, acetonitrile, etc.), using tetrabutylammonium fluoride at a temperature of from 0 °C to 40 °C. 
[0102] Deprotection reaction by hydrogenation is known, for example, it is carried out in an inert solvent [ether (e.g. 
tetrahydrofuran, dioxane, dimethoxyethane, diethyl ether, etc.), ketone (e.g. acetone, methylethylketone, etc.), nitrile 
(e.g. acetonitrile etc.), amide (e.g. dimethylformamide etc.), water, ethyl acetate, acetic acid or a mixture of two or more 

40 thereof], in the presence of hydrogenating catalyst (e.g. palladium-carbon, palladium black, palladium, palladium hy- 
droxide, platinum hydroxide, platinum dioxide, nickel, Raney-nickel, ruthenium chloride, etc.) in the presence or ab- 
sence of inorganic acid (e.g. hydrochloric acid, sulfuric acid, hypochlorous acid, boronic acid, tetrafluoroboronic acid, 
etc.) or organic acid (e.g. acetic acid, p-toluenesulfonic acid, oxalic acid, trifluoroacetic acid, formic acid etc.), under 
normal atmosphere or suppressed atmosphere of hydrogen or in the presence of ammonium formate, at a temperature 

45 of from 0 °C to 200 °C. In use of acid, its salt may be used. 

[0103] In the present invention deprotection reaction means a comprehensive deprotection reaction easily under- 
stood by thoseskilled in the art, for example, alkali hydrolysis, deprotection reaction under acidic condition, deprotection 
reaction by hydrogenation. The desired compounds of the present invention can be easily prepared by these reactions. 
[0104] As should be easily understood by those skilled in the art, methyl, ethyl, t-butyl and benzyl are included in the 

so protective groups for carboxyl, but other groups that can be easily and selectively eliminated may also be used instead. 
For example, the groups described in T. W. Greene, Protective Groups in Organic Synthesis, Wiley, New York, 1991 
may be used. 

[01 05] Methoxymethyl, tetrahydropyranyl, t-butyldimethylsilyl, acetyl and benzyl are included in the protective groups 
for hydroxy, but other groups that can be easily and selectively eliminated may also be used instead. For example, the 
55 groups described in T. W. Greene, Protective Groups in Organic Synthesis, Wiley, New York, 1991 may be used. 

[0106] Benzyloxycarbonyl, t-butoxycarbonyl and trif luoroacetyl are included in the protective groups for amino, amid- 
ino and guanidino but other groups that can be easily and selectively eliminated may also be used instead. For example, 
the groups described in T. W. Greene, Protective Groups in Organic Synthesis, Wiley, New York, 1991 may be used. 
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[0107] The compounds of formula (II), (III), (IV), (V), (VI), (Vll-a), (Vll-b), (Vlll-a), (Vlll-b), (IX), (X), (XI), (XII), (XIII), 
(XIV), (XV), (XVI), (XVII), (XVIII), (XIX) and (XX) are known perse or may be easily prepared by known methods. 
[0108] For example, the compounds of formula (XIX) may be prepared by the method described in the following 
reaction schemes. 



scheme 



10 



15 



20 



N— C A 2 * 1 A 3 " 1 (XX) 



HCI 

R^-OH 



25 



(j>R35 

HN=C — A 2 * 1 — A 3-1 (XIX) 



The all symbols in the reaction schemes are as hereinbefore described. 
30 [01 09] The compounds of the formula (XX) in the reaction schemes are known per se or may be prepared by known 
methods. 

[0110] In each reaction described in the present specification, reaction products may be purified by conventional 
techniques. For example, purification may be carried out by distillation at atmospheric or reduced pressure, by high 
performance liquid chromatography, thin layer chromatography or column chromatography using silica gel or magne- 
35 sium silicate, by washing or by recrystallization , etc. Purification may be carried out after each reaction, or after a 
series of reactions. 



40 



Pharmacological Activities 

[0111] It has been confirmed that the compounds of the present invention of the formula (I) possess an inhibitory 
activity against PARP by the following experimental results. 



1 )Enzyme assay in vitro 
45 methods 



[0112] The below procedure was carried out with 96well plate. The reaction mixture contained 50mM Tris/HCI(pH 
8.0, WAKO), 10mM MgCI 2 , 5mM dithiothreitol(sigma), and 0.5mg/mL activated DNA in 80 u, L The 10 u. L of test 
compound was added to the reaction mixture and the reaction was started by addition of 10 u. L of 0.01 U/u. L PARP 
50 (TREVIGEN). The reaction was terminated at 1 0minutes by addition of 1 00 p L of 20% trichloroacetic acid. The reaction 
product was collected on a glass fiber filter(GF/C, PACKARD). The radioactivity was measured by topcount( PACK- 
ARD). Inhibitory activity of the compound was represented by 50% inhibitory concentration (IC50) calculated as 100% 
of control (distilled water). The results were shown in Table 28. 

55 Table 28 



Example No 


ICsq (nM) 


5 


42 
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Table 28 (continued) 



Example No 


ICgo (nM) 


4(14) 
5(10) 


88 
50 



*The compound as example 5 is trifluoro acetate. 
2)lschemia-reperfusion injury model (brain and heart) 

10 

[01 1 3] Model of cerebral or coronary ischemia-rep erf usion was prepared according to procedures described previ- 
ously (Jpn. J. Stroke, 8, 1 (1986), Stroke, 27, 1624-1628 (1996) and Eur. J. Pharmacol., 270, 45 (1994)). This invention 
compound was effective in ischemia-reperfusion injury model. 

15 Toxicity 

[0114] The toxicity of the compounds of the present invention is very low and therefore the compounds may be 
considered safe for pharmaceutical use. 

20 Application for Pharmaceuticals 

[0115] Inhibition of PARP is useful for prevention and / or treatment of various diseases, for example, ischemic 
diseases (cerebral, myocardial, intestinal, skeletal muscular or retinal ischemia etc.), inflammatory diseases(inflam- 
matory bowel disease, multiple sclerosis or arthritis etc.), neurodegenerative disorders(extrapyramidal disease, Alzhe- 
25 imer's disease or muscular dystrophy etc.), diabetes, shock, head trauma, reanal insufficiency or hyperalgesia etc. 
Also it is increased the effects of anti retroviral (HIV etc.) or anticancer drugs. 

[01 16] For the purpose above described, the compounds of for mula (I) of the present invention and non-toxic salts 
thereof, acid addition salts thereof and hydrates thereof may normally be administered systemically or locally, usually 
by oral or parenteral administration. 

30 [0117] The doses to be administered are determined depending upon age, body weight, symptom, the desired ther- 
apeutic effect, the route of administration, and the duration of the treatment etc. In the human adult, the doses per 
person per dose are generally between 1 mg and 1000 mg, by oral administration, up to several times per day, and 
between 0 .1 mg and 1 00 mg, by parenteral administration (preferred into vein) up to several times per day, or continuous 
administration between 1 and 24 hrs. per day into vein. 

35 [0118] As mentioned above, the doses to be used depend upon various conditions. Therefore, there are cases in 
which doses lower than or greater than the ranges specified above may be used. 

[0119] The compounds of the present invention may be administered as inner solid compositions or inner liquid 
compositions for oral administration, or as injections, liniments or suppositories etc. for parenteral administration. 
[0120] Inner solid compositions for oral administration include compressed tablets, pills, capsules, dispersible pow- 

40 ders and granules etc. Capsules contain hard capsules and soft capsules. 

[0121] In such inner solid compositions, one or more of the active compound(s) is or are, admixed with at least one 
inert diluent (lactose, mannitol, glucose : ^crystalline cellulose, starch etc.), connecting agents (hydroxypropyl cellulose, 
polyvinylpyrrolidone, magnesium metasilicate aluminate etc.), disintegrating agents (cellulose calcium glycolate etc.), 
lubricating agents (magnesium stearate etc.), stabilizing agents, assisting agents for dissolving (glutamic acid, aspar- 

45 aginic acid etc.) etc. to prepare pharmaceuticals by known methods. The pharmaceuticals may, if desired, be coated 
with material such as sugar, gelatin, hydroxypropyl cellulose or hydroxypropyl cellulose phthalate etc., or be coated 
with two or more films. And further, coating may include containment within capsules of absorbable materials such as 
gelatin. 

[0122] Inner liquid compositions for oral administration include pharmaceutical ly-acceptable water-agents, suspen- 
50 sions, emulsions, syrups and elixirs etc. In such liquid compositions, one or more of the active compound(s) is or are 
comprised in inert diluent(s) commonly used In the art (purified water, ethanol or mixture thereof etc.). Besides inert 
diluents, such compositions may also comprise adjuvants such as wetting agents, suspending agents, emulsifying 
agents, sweetening agents, flavouring agents, perfuming agents, preserving agents and buffer agents etc. 
[0123] Injections for parenteral administration include solutions, suspensions and emulsions and solid injections 
55 which are dissolved or suspended in solvent when it is used. One or more active compound(s) is or are dissolved, 
suspended or emulsified in a solvent when such compositions are used. Aqueous solutions or suspensions include 
distilled water for injection and physiological salt solution, plant oil, propylene glycol, polyethylene glycol and alcohol 
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such as ethanol etc., and mixture thereof. Such compositions may comprise additional diluents such as stabilizing 
agent, assisting agents for dissolving (glutamic acid, asparaginic acid, POLYSOLBATE80 (registered trade mark) etc.), 
suspending agents, emulsifying agents, dispersing agents, buffer agents, preserving agents etc. They may be sterilized 
for example, by filtration through a bacteria-retaining filter, by incorporation of sterilizing agents in the compositions or 
5 by irradiation. They may also be manufactured in the form of sterile solid compositions and which can be dissolved in 
sterile water or some other sterile diluent for injection immediately before use. 

[0124] Other compositions for parenteral administration include liquids for external use, ointments, endermic lini- 
ments, aerosols, spray compositions, suppositories and pessaries for vaginal administration etc. which comprise one 
or more of the active compound(s) and may be prepared by known methods. 
10 [0125] Spray compositions may comprise additional substances other than inert diluents: e.g. stabilizing agents such 
as sodium hydrogen sulfate, stabilizing agents to give isotonicity, isotonic buffer such as sodium chloride, sodium 
citrate, citric acid. For preparation of such spray compositions, for example, the method described in the United States 
Patent No. 2,868.691 or 3,095,355 may be used. 

15 Best Mode for Carrying Out the Invention 

[0126] The following reference examples and examples illustrate the present invention, but do not limit the present 
invention. 

[0127] The solvents in the parentheses show the developing or eluting solvents and the ratios of the solvents used 
20 are by volume in chromatographic separations or TLC. 

[0128] The solvents in the parentheses in NMR show the solvents used in measurement 

Reference example 1 

25 3-t-Butyldimethylsilyloxymethyl-1-bromobenzene 



[0130] To a solution of 3-bromobenzylalcohol (18.7 g) in dimethyfformamide (100 ml) was added imidazole (13.6 g) 
and t-butyldimethylsilylchloride (1 5.8 g). The mixture was stirred for 2 hours at room temperature. The reaction mixture 
was poured into water (300 ml) and then extracted with a mixture of hexane and ethyl acetate (1 :1 , 100 ml x 2). The 
extract was washed with 0.5N hydrochloric acid, water and a saturated aqueous solution of sodium chloride, succes- 
40 sively, dried over anhyrous sodium sulfate and concentrated to give the title compound (30.1 g) having the following 
physical data. 

TLC: Rf 0.69 (Hexane : Ethyl acetate =19:1); 

NMR (CDCI 3 ) : 5 7.37 (br-s, 1 H), 7.26 (m, 1 H), 7.16-7.06 (m, 2H), 4.60 (s, 2H), 0.84 (s, 9H), 0.00 (s, 6H). 



[0129] 



30 
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Example 1 



4-(3-(Hydroxymethyl)phenyl)-2H-phthalazin-1-one 



5 



[0131] 



10 



15 




OH 



20 



[0132] To a suspension of magnesium chip (2.55 g) in tetrah ydrofuran (1 00 ml) was added 1 ,2-dibromoethane (a 
few drops). To the mixture was added the compound prepared in reference example 1 (30.1 g) dropwise in order to 
keep the reflux condition, and then the mixture was refluxed for 1 hour. After cooling the reaction mixture to room 
temperature, a solution of phthalic anhydride (1 4.8 g) in tetrahydrofuran (1 00 ml) was added to the reaction mixture at 

25 15 °C. The mixture was stirred for 30 minutes at room temperature. 6N hydrochloric acid (100 ml) was added to the 
reaction mixture and the mixture was stirred at room temperature overnight. The reaction mixture was saturated with 
sodium chloride and then the organic layer was separated. The aqueous layer was extracted with ethyl acetate. The 
combined organic layer was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous mag- 
nesium sulfate and concentrated. The residue was dissolved into 2N aqueous solution of sodium hydroxide and washed 

30 with ether (50 ml). The aqueous layer was acidified by adding 12N hydrochloric acid (25 ml) and extracted with ethyl 
acetate (200 ml). The extract was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous 
sodium sulfate and concentrated. The residue was suspended in chloroform. The insoluble phthalic acid was filtered 
off and the filtrate was concentrated. To a solution of the residue (20.5 g) in ethanol (300 ml) was added 80% hydrazine 
monohydrate (4 ml) and the mixture was refluxed for 5 hours. The reaction mixture was cooled with ice. The precipitate 

35 was washed with ethanoi to give the compound of the present invention (7.45 g) having the following physical data. 
TLC: Rf 0.50 (Chloroform : Methanol = 9:1); 

NMR (DMSO-de) : 5 12.83 (br-s, 1H), 8.33 (m, 1H), 7.92-7.84 (m, 2H), 7.68 (m, 1H), 7.54-7.42 (m, 4H), 5.29 (t, J = 5.4 
Hz, 1 H), 4.59 (d, J = 5.4 Hz, 2H). 

40 Reference example 2 

4-(3-(Chloromethyl)phenyl)-2H-phthalazin-1-one 



[0133] 
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[0134] To a solution of the compound prepared in example 1 (2.52 g) in dimethylformamide (30 ml) were added 
2,4,6-collidine (3.96 ml), mesyl chloride (929 uJ) and lithium chloride (593 mg). The mixture was stirred for 2 hours at 
room temperature. The reaction mixture was poured into water and the precipitate was collected by filtration. The 
precipitate was washed with water, methanol and ether to give the title compound (2.50 g) having the following physical 
5 data. 

TLC: Rf 0.44 (Chloroform : Methanol = 10:1); 

NMR (DMSO-d 6 ) : 5 12.87 (s, 1H), 8.34 (m, 1H), 7.94-7.84 (m, 2H) } 7.70-7.54 (m, 5H), 4.87 (s, 2H). 
Reference example 3 

10 

4(3-(Azidomethyl)phenyl)-2H-phthalazin-1-one 




[0136] To a solution of the compound prepared in reference example 2 (1 .00 g) in dimethylformamide (30 ml) was 
30 added sodium azide (722 mg) and the mixture was stirred for 1 hours at 90 °C. The reaction mixture was poured into 
water (200 ml) and the precipitate was collected by filtration. The precipitate was washed with water, methanol and 
ether to give the title compound (945 mg) having the following physical data. 
TLC: Rf 0.44 (Chloroform : Methanol = 10:1); 

NMR (DMSO-d 6 ) : 8 12.87 (s, 1H), 8.34 (m, 1H), 7.92-7.86 (m, 2H), 7.67 (m, 1H), 7.62-7.52 (m, 4H), 4.57 (s, 2H). 

35 

Example 2 

4-(3-(Aminomethyl)phenyl)-2H-phthalazin-1 -one hydrochloride 
40 [0137] 



45 



50 




NH 2 • HCI 



55 



[0138] A suspension of the compound prepared in reference example 3 (707 mg) and platinum (IV) oxide (70 mg) 
in tetrahydrofuran (30 ml) and ehanol (7.5 ml) was stirred for 1 hour under an atmosphere of hydrogen. The catalyst 
was filtered off and filtrate was concentrated. The residue was dissolved into tetrahydrofuran (15 ml) and added 4N 
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solution of hydrochloric acid In ethyl acetate (2 ml) and the precipitate was collected by filtration. The precipitate was 
washed with ethyl acetate to give the present invention (725 mg) having the following physical data. 
TLC: Rf 0.22 (Chloroform : Methanol : 28% Ammonia water = 100 : 10 : 1); 

NMR (DMSO-d 6 ) : 5 12.91 (s. 1H), 8.46 (br, 3H), 8.35 (m, 1H), 7.94-7.87 (m, 2H), 7.78-7.70 (m, 2H), 7.68-7.58 (m, 
5 3H), 4.1 2 (br-q, J = 5.4 Hz, 2H). 

Example 3 

4-(3-(Dimethylaminomethyl)phenyl)-2H-phthalazin-1-one hydrochloride 

10 

[0139] 



15 



20 



25 




[0140] To a solution of the compound prepared in reference example 2 (135 mg) in dimethylformamide (3 ml) was 
added 2.0M solution of dimethylamine in methanol (750 jil) and the mixture was stirred for 30 minutes at 90 °C. The 

30 reaction mixture was diluted with ethyl acetate and washed with water, a saturated aqueous solution of sodium bicar- 
bonate and a saturated aqueous solution of sodium chloride, successively, dried over anhydrous sodium sulfate and 
concentrated. To a solution of the residue in ethyl acetate was added 4N solution of hydrochloric acid in ethyl acetate 
(0.5 ml) and the precipitate was collected by filtration. The precipitate was washed with ethyl acetate to give the com- 
pound of the present invention (139 mg) having the following physical data. 

35 TLC: Rf 0.35 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ): 6 12.92 (s, 1H), 10.64 (br, 1H), 8.34 (m, 1H), 7.94-7.87 (m, 2H), 7.79-7.61 (m, 5H), 4.36 (d, J = 5.1 
Hz, 2H), 2.73 (d, J = 5.1 Hz, 6H). 
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Reference example 4 

4-(3-Formylphenyl)-2H-phthalazin-1-one 
5 [0141] 



10 



15 



20 




25 



30 



35 



[0142] To a solution of the compound prepared in reference exa mple 1 (1 .01 g) in dimethylformamide (40 ml) was 
added manganese(IV) oxide (6.96 g) and the mixture was stirred for 1 hour at room temperature. The catalyst was 
filtered off and the filtrate was concentrated The residue was washed with ethanol to give the title compound (830 mg) 
having the following physical data. 
TLC: Rf 0.54 (Chloroform : Methanol = 9:1); 

NMR(DMSO-d6):8 12.93 (br-s, 1H), 10.11 (s, 1H) ; 8.35 (m, 1H), 8.11 (s, 1H),8.Q6 (d, J = 7.5 Hz, 1H), 7.96-7.88 (m, 
3H), 7.78 (t, J = 7.5 Hz, 1H), 7.68 (m, 1H). 

Example 4 

4-(3-(5-(t-ButoxycarbonyIamino)valerylamino)phenyl)-2H-phthalazin-1-one 
[0143] 



40 



45 



50 




[01 44] To a solution of 4-(3-aminophenyl)-2H-phthalazin-1 -orie (825 mg) in dimethylformamide (9.00 ml) were added 
5-t-butoxycarbonylaminopentanoic acid (755 mg), 1 -hydroxybenzotriazole (470 mg), triethylamine (0.53 ml) and 
1-ethyl-3-(3-dimethyiaminopropyl)carbodiimide hydrochloride (734 mg) at room temperature and the mixture was 
stirred for 4 hours. The reaction mixture was concentrated. Water was added to the residue and the mixture was 
extracted with methylene chloride. The extract was washed with water and a saturated aqueous solution of sodium 
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chloride, successively, dried over anhydrous magnesium sulfate and concentrated. The residue was recrystallized from 
methanol-methylene chloride-hexane and dried under reduced pressure to give the compound of the present invention 
(976 mg) having the following physical data. 
TLC: Rf 0.31 (Methanol: Chloroform = 1:10); 
5 NMR (DMSO-d 6 ) : 5 12.83 (s, 1H), 10.04 (s, 1H), 8.35-8.32 (m, 1H), 7.94-7.86 (m, 3H), 7.73-7.69 (m, 2H), 7.46 (t, J = 
7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 6.79 (brt, J = 5.2 Hz, 1H), 2.91 (q, J = 6.9 Hz, 2H), 2.31 (t, J = 7.4 Hz, 2H), 
1.58-1.37 (m, 4H), 1.35 (s, 9H). 

Example 4(1)-4(27) 

10 

[0145] The following compounds of the present invention were obtained by the same procedure as a series of reac- 
tions of Example 4, if necessary, by converting to corresponding salts by conventional method, using 4-(3-aminophe- 
nyl)-2H-phthalazin-1 -one or amino derivative corresponding the compound prepared in Example 2 and carboxylic acid 
corresponding 5-t-butoxycarbonylaminopentanoic acid. 
is [0146] In case of preparation of the compound in Example 4(20), 4-(3-hydroxyphenyl)-2H-phthalazin-1 -one and 5-t- 
butoxycarbonylaminopentanoic acid were used. 

Example 4(1) 

20 4-(3-(2-(t-Butoxycarbonylamino)acetylamino)phenyl)-2H-phthalazin-1-one 
[0147] 

25 O 



30 



35 




40 TLC: Rf 0.35 (Methanol: Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.10 (s, 1H), 8,34 (m, 1H), 7.90 (m, 3H), 7.72 (d, J = 8.0 Hz, 2H), 7.48 (t, J = 8.0 
Hz, 1H), 7.26 (d, J = 8.0 Hz, 1H), 7.05 (t, J = 5.9 Hz, 1H) S 3.73 (d, J = 5.9 Hz, 2H), 1.38 (s, 9H). 

45 
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Example 4(2) 

4-(3-(2-(Benzyloxycarbonylamino)butyiylamino)phenyl)-2H-phthala2in-1 -one 




TLC: Rf 0.45 (Methanol : Chloroform = 1 : 10); 

NMR (DMSO-d 6 ) : 5 12.84 (s s 1H), 10.07 (s, 1H), 8.34 (m, 1H), 7.89 (m, 3H), 7.72 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 
7.27 (m, 6H), 4.99 (s, 2H), 3.05 (m, 2H), 2.34 (t, J = 7.4 Hz, 2H), 1 .72 (m, 2H). 

25 

Example 4(3) 

4-(3-(6-(t-Butoxycarbonylamino) hexanoylamino) phenyl)-2H-phthalazin-1 -one 
30 [0149] 



35 



40 



45 




N O CH 3 

T iS 



50 



TLC: Rf 0.42 (Methanol : Chloroform = 1 : 10); 

NMR (DMSO-d 6 ) : 8 12.84 (s : 1H), 10.04 (s, 1H), 8.34 (m, 1H), 7.91 (m, 3H), 7.72 (m, 2H), 7.46 (t, J = 8.0 Hz, 1H), 
7.23 (d, J = 8.0 Hz, 1 H), 6.75 (m, 1 H), 2.89 (q, J = 6.8 Hz, 2H), 2.30 (t, J = 7.4 Hz, 2H), 1 .43 (m, 6H), 1 .34 (s : 9H). 
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Example 4(4) 

4-(3-(3-(Benzyloxycarbonylamino)propionylam^ 




TLC: Rf 0.43 (Methanol: Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 5 12.84 (s s 1H), 10.13 (s, 1H), 8.34 (m, 1H), 7.89 (m, 3H), 7.71 (m, 2H), 7.43 (t, J = 8.0 Hz, 1H), 
7.29 (m, 6H), 5.00 (s, 2H), 3.22 (m, 2H), 2.52 (t, J = 6.8 Hz, 2H). 

25 

Example 4(5) 

4-(3-(2-(t-Butox^carbonylamino)acetylaminomethyl) phenyl)-2H-phthalazin-1 -one 
30 [0151] 



o 




TLC: Rf 0.44 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 5 12.82 (s, 1H), 8.38-8.31 (m, 2H), 7.92-7.84 (m, 2H), 7.66 (m, 1H), 7.51-7.38 (m, 4H), 6.97 (t, J = 
so 6.0 Hz, 1H), 4.37 (d, J = 6.0 Hz, 2H), 3.55 (d, J = 6.0 Hz, 2H), 1 .31 (s, 9H). 
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Example 4(6) 

4-(3-(3-(t-Butoxycarbonylamino)pro^ 
[0152] 



10 



15 



20 




Nw^N O CH 3 

T T rcH 3 



CH 3 

O CH 3 3 



TLC: Rf 0.44 (Chloroform : Methanol = 9:1); 

NMR (DMSO-dg) : 5 12.83 (s, 1H), 8.43 (t, J = 6.0 Hz, 1H), 8.33 (m, 1H), 7.92-7.85 (m, 2H), 7.67 (m, 1H), 7.52-7.38 
25 (m, 4H), 6.74 (t, J = 6.0 Hz, 1H), 4.35 (d, J = 6.0 Hz, 2H), 3.13 (m, 2H), 2.29 (t, J = 7.2 Hz, 2H), 1.31 (s, 9H) . 

Example 4(7) 

4-(3-(1-t-Butoxycart>onylpiperidin-4«ylcart)onylam 



30 



[0153] 



35 



40 



45 



50 




TLC: Rf 0.31 (Methanol : Chloroform = 1 : 10); 

NMR (DMSO-de) : 5 12.84 (s s 1H), 10.10 (s, 1H), 8.34 (m, 1H), 7.90 (m, 3H), 7.72 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 
7.25 (d, J = 7.8 Hz, 1 H), 3.99 (brd, 2H), 2.80 (m, 3H), 1 .78 (brd, 2H), 1 .49 (m, 2H), 1 .39 (s, 9H). 
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Example 4(8) 

4-(3-(4-(t-Butoxycaroonylamino)butyrylamino -one 
[0154] 




TLC: Rf 0.45 (Chloroform : Methanol = 9:1); 

NMR (DMSO-ds) : 5 12 83 (s, 1H), 8.40-8.30 (m, 2H), 7.92-7.84 (m, 2H), 7.67 (m, 1 H), 7.52-7.38 (m, 4H) t 6.78 (t, J = 
5.5 Hz, 1H), 4.34 (d. J = 5.5 Hz, 2H), 2.89 (m, 2H), 2.12 (t, J = 7.5 Hz, 2H), 1 .60 (quint, J = 7.5 Hz, 2H), 1 .31 (s, 9H) 

Example 4(9) 

4-(3-(5-(t-Butoxycarbonylamino)valerylamlnomethyl)phenyl)-2H-phthalazin-1 -one 
[0155] 



o 




TLC: Rf 0.45 (Chloroform : Methanol = 9:1); 

NMR (DMSO-ds) : 8 12.83 (s t 1H), 8.38-8.30 (m, 2H), 7.92-7.84 (m, 2H), 7.67 (m, 1H) f 7.52-7.37 (m ( 4H), 6.74 (t, J 
5.5 Hz, 1H), 4.34 (d, J - 5.5 Hz, 2H), 2.86 (m t 2H), 2.12 (t, J = 7.2 Hz, 2H), 1.48 (m, 2H), 1.38-1 .27 (m, 11 H). 
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Example 4(10) 

4-(2-(5-(t-Butoxycaroony!amino)valerylamino)phenyl)-2H-phthalazin-1-one 
[0156] 



w 



15 




N^X> CH 3 

T IXHj 
O CH 3 3 



20 



25 



30 



TLC: Rf 0.42 (Methanol : Chloroform = 1 : 20); 

NMR (DMSO-d 6 ) : 5 12.80 (s, 1H), 9.20 (s, 1H), 8.31-8.26 (m, 1H) S 7.84-7.75 (m, 3H), 7.49 (ddd, J = 7.0, 7.0, 1.5 Hz, 
1 H), 7.40 (dd, J = 7.0, 1 .5 Hz, 1 H), 7.28 (ddd, J = 7.0, 7.0, 1 .5 Hz, 1 H), 7.21 (dd, J = 7.0, 1 .5 Hz, 1 H), 6.67 (bit, 1 H), 
2.73 (brq, 2H), 1 .92 (brt, 2H), 1 .35 (s, 9H), 1.23-1 .56 (m, 4H). 

Example 4(11) 

4-(3-(3-(lndol-3-yl)propionylamino)phenyl)-2H-phthalazin-1-one 
[0157] 



35 



40 



45 




so TLC: Rf 0.42 (Methanol : Chloroform = 1:10); 

NMR (DMSO-de) : 8 12.84 (s, 1H), 10.75 (s, 1H), 10.10 (s, 1H), 8.35-8.32 (m, 1H), 7.92-7.88 (m, 3H), 7.74-7.71 (m, 
2H), 7.55 (d, J = 7.8 Hz, 1H), 7.49 (t, J = 7.8 Hz, 1H), 7.31 (d, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 7.12 (d, J = 
1 .8 Hz, 1 H), 7.05 (t, J = 7.8 Hz, 1 H), 6.95 (t, J = 7.8 Hz, 1 H), 3.02 (t, J = 7.2 Hz, 2H),2.70(t, J = 7.2 Hz, 2H). 
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Example 4(12) 



4-(3-(5-Morpholinovalerylamino)phenyl)-2H-phthala2in-1-one 



5 



[0158] 



20 



10 



15 




salt-free: 



25 

[0159] TLC: Rf 0.22 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO) : 5 12.83 (s, 1 H), 1 0.04 (s, 1 H), 8.35-8.32 (m, 1 H), 7.92-7.85 (m, 3H), 7.74-7.69 (m, 2H), 7.46 (t, J = 7.8 
H2, 1H), 7.25-7.22 (m, 1H), 3.56-3.50 (m, 4H), 2.38-2.22 (m, 8H), 1.66-1.38 (m, 4H). 

30 Hydrochloride: 

[0160] TLC: Rf 0.55 (Chloroform : Methanol = 8:2); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.44 (brs, 1H), 10.22 (s, 1H), 8.34 (m, 1H) : 7.94-7.84 (m, 3H), 7.76-7.68 (m, 2H), 

7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 4.00-3.60 (m, 4H), 3.50-3.24 (m, 2H, overlap ped with H 2 Q), 3.20-2.90 
35 (m, 4H), 2.40 (t, J = 7.2 Hz, 2H), 1 .80-1 .60 (m, 4H). 

Methanesulfonate: 

[0161] TLC: Rf 0.60 (Methylele chloride : Methanol : Acetic acid =8:1:1); 
40 NMR (DMSO) : 6 12.85 (s, 1H), 10.13 (s, 1H), 9.46 (brs, 1H), 8.35-8.32 (m, 1H), 7.93-7.88 (m, 3H), 7.72-7.69 (m, 2H), 

7.47 (t, J = 7.8 Hz, 1H), 7.26 (d, J = 7.8 Hz, 1H), 3.97-3.93 (m, 2H), 3.70-3.58(m, overlapped H 2 0, 2H), 3.43-3.39 (m, 
2H), 3.16-2.98 (m, 4H), 2.42-2.38 (m, 2H), 2.33 (s, 3H), 1.78-1 .60 (m, 4H). 



45 

[0162] TLC: Rf 0.61 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-d 6 , DMSO = 2.49ppm) : 8 12.84 (s, 1H), 10.08 (s, 1H), 9.57 (brs, 1H), 8.35-8.32 (m, 1H), 7.91-7.87 (m, 
3H), 7.73-7.70 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.65-3.15 (m, 6H), 2.72 (m, 4H), 2.36 (t, J = 
6.6 Hz, 2H), 1 .58 (brs, 4H). 

so 

p-Toluenesulfonate: 

[0163] TLC: Rf 0.36 (Chloroform : Methanol = 8:2); 

NMR (DMSO-dg, DMSO = 2.49ppm) : 5 12.85 (s, 1H), 10.12 (s, 1H), 9.42 (brs, 1H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 
55 3H), 7.72-7.69 (m, 2H), 7.50-7.44 (m, 3H), 7.25 (d, J = 7.8 Hz, 1 H), 7.09 (d : J = 8.1 Hz, 2H), 3.98-3.93 (m, 2H), 3.65-3.57 
(m, 2H), 3.44-3.39 (m, 2H), 3.11-3.01 (m, 4H), 2.40 (t, J = 6.6 Hz, 2H), 2.27 (s, 3H), 1.64 (m, 4H). 



1/2 Sulfate: 
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10 



Maleate: 

[0164] TLC: Rf 0.78 (Chloroform : Methanol =8:2); 

NMR (DMSO-d 6 , DMSO = 2.49ppm) : 5 12.85 (s, 1H), 10.11 (s, 1H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 3H), 7.71-7.69 
(m, 2H), 7.47 (t, J = 7.8 Hz, 1 H), 7.25 (d, J = 7.8 Hz, 1 H), 6.02 (s, 2H), 3.75-3.02 (m, 1 0H), 2.39 (brs, 2H), 1 .63 (brs, 4H). 

Example 4(13) 

4-(3-<2-(Pyridin-4-yl)acetylamino)phenyl)-2H-phthalazin-1-one 
[0165] 



15 



20 



25 




O f^N 



30 



35 



TLC: Rf 0.31 (Methanol: Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 8 12.84 (s, 1H), 10.46 (s, 1H), 8.49 (d, J = 6.3 Hz, 2H), 8.34-8.31 (m, 1H), 7.91-7.86 (m, 3H), 
7.72-7.69 (m, 2H), 7.48 (t, J = 7.8 Hz, 1H), 7.34 (d, J = 6.3 Hz, 2H), 7.27 (d, J = 7.8 Hz, 1H), 3.73 (s, 2H). 

Example 4(14) 

4-(3-(5-(Pyrrolidin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one 
[0166] 



40 



45 



50 




55 



Hydrochloride: 

[0167] TLC: Rf 0.39 (Chloroform : Methanol : 28% Ammonia water = 40:10:1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.22 (s, 1H), 10.14 (br-s : 1H), 8.34 (m, 1H), 7.94-7.86 (m, 3H), 7.74-7.68 (m, 2H), 
7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.60-2.80 (m, 6H, overlapped with H 2 0), 2.39 (t, J = 6.5 Hz, 2H), 
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2.00-1 .80 (m, 4H), 1 .74-1 .58 (m, 4H). 



Methanesulfonate: 



5 [0168] TLC: Rf 0.28 (Methanol : Chloroform : Acetic acid =1:9:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.12 (s, 1H), 9.34 (brs, 1H), 8.36-8.31 (m, 1 H), 7.94-7.86 (m, 3H), 7.74-7.67 (m, 
2H), 7.47 (t, J = 7.8 Hz, 1 H), 7.25 (d, J = 7.8 Hz, 1H), 3.56-3.46 (m, 2H), 3.18-3.08 (m, 2H), 3.04-2.90 (m, 2H), 2.39 
(t, J = 6.3 Hz, 2H), 2.30 (s, 3H), 2.05-1.76 (m, 4H), 1 .74-1 .56 (m, 4H). 



10 Example 4(15) 

4-(3-(5-(Dlmethylamino)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 



[0169] 

15 




TLC: Rf 0.39 (Chloroform : Methanol : 28% Ammonia water = 40 : 10 : 1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.25 (s, 1H), 10.02 (br-s : 1 H), 8.34 (m, 1 H), 7.94-7.84 (m, 3H), 7.76-7.68 (m, 2H), 
7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.07-3.00 (m, 2H), 2.72 (d, J = 4.8 Hz, 6H), 2.40 (t, J = 6.8 Hz, 2H), 
35 1.72-1.58 (m, 4H). 



Example 4(16) 

4-(3-(3-(Pyridin-3-yl)propionylamino)phenyl)-2H-phthalazin-1-one 

40 

[0170] 



45 



SO 



55 
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TLC: Rf 0.33 (Methanol: Chloroform = 1 : 10); 

NMR (DMSO-d 6 ) : 8 12.84 (s, 1 H), 10.10 (s, 1 H), 8.47 (d, J = 1 .8 Hz, 1 H), 8.39 (dd, J = 4.8, 1 .8 Hz, 1 H), 8.35-8.32 (m, 
1H), 7.91-7.84 (m, 3H), 7.72-7.65 (m, 3H), 7.46 (t, J = 7.8 Hz, 1H), 7.29 (dd, J = 7.8, 4.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 
1H), 2.95-2.88 (m, 2H), 2.72-2.65 (m, 2H). 

Example 4(17) 



4-(3-(5-(N-Methyl-N-t-butoxycaro^ 




TLC: Rf 0.57 (Chloroform : Methanol = 9:1); 

NMR (DMSO-de) : 5 12.83 (s, 1H), 10.05 (s, 1H), 8.34 (m, 1H), 7.94-7.84 (m, 3H), 7.74-7.66 (m, 2H), 7.46 (t, J = 7.8 
Hz, 1 H), 7.23 (d, J = 7.8 Hz, 1 H), 3.1 5 (t, J = 6.6 Hz, 2H), 2.74 (s, 3H), 2.34 (t, J = 6.8 Hz, 2H), 1 .60-1 .42 (m, 4H), 1 .36 
30 ( Sl 9H). 

Example 4(18) 

4-(3-(2-(2-(t-Butoxycaroonylamm -one 

35 

[0172] 




TLC: Rf 0.57 (Chloroform : Methanol = 9:1); 

NMR (DMSO-de) : 6 12.84 (s, 1H), 10.25 (s, 1H), 8.34 (m, 1H), 7.94-7.85 (m, 3H), 7.74-7.66 (m, 2H), 7.48 (t, J = 7.8 
55 Hz, 1H), 7.27 (d, J = 7.8 Hz, 1H), 6.91 (m, 1H), 3.33 (s, 2H), 3.13 (m, 2H), 2.65 (t, J = 7.2 Hz, 2H), 1.34 (s, 9H). 
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Example 4(19) 

4-(3-(2-(N-(2-(t-Butoxycaroonylamino)ethy^ 
5 [0173] 



10 



15 



20 



25 



o 



CH 3 




o ? H » 

X > CH3 

N^O^CH, 
H 

TLC: Rf 0.57 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 5 12.83 (s, 1H), 10.19 and 10.17 (each s, total 1H), 8.34 (m, 1H), 7.94-7.85 (m, 3H), 7.74-7.66 (m, 
2H), 7.49 (t, J = 7.8 Hz, 1 H), 7.27 (d, J = 7.8 Hz, 1 H), 6.73 (m, 1 H), 3.98 and 3.93 (each s, total 2H), 3.30-3.24 (m, 2H, 
overlapped with H 2 Q), 3.06 (m, 2H), 1.40-1.26 (m, 18H). 



Example 4(20) 

4-(3-(5-(t-Butoxycaroonylamino)valeryloxy) phenyl)-2H-phthalazln-1-one 
30 [0174] 




TLC: Rf 0.36 (Methanol : Chloroform = 1 : 20); 

NMR (DMSO-dg) : 8 12.89 (s, 1H), 8.36-8.32 (m, 1H), 7.96-7.85 (m, 2H), 7.70-7.66 (m, 1H), 7.60 (t, J = 7.6 Hz, 1H), 
7.48 (d, J = 7.6 Hz, 1H), 7.36 (m, 1H), 7.31-7.27 (m, 1H), 6.82 (bit, 1H), 2.94 (q, J = 6.2 Hz, 2H), 2.60 (t, J = 7.0 Hz, 
so 2H), 1 .66-1 .42 (m, 4H), 1 .34 (s, 9H). 
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Example 4(21) 

4-(3-(2-(3-(t-Butoxycarbonylamino)phenyl)acetylam 
[0175] 




o /S o 9* 

H 3 



TLC: Rf 0.27 (Methanol: Chloroform = 1 : 20); 

NMR (DMSO-d 6 ) : 8 12.84 (s, 1H), 10.34 (s, 1H), 9.30 (s, 1H), 8.35-8.31 (m, 1H), 7.94-7.87 (m, 3H), 7.74-7.69 (m, 
2H), 7.51 -7.43 (m, 2H), 7.26 (d, J = 7.8 Hz, 1 H), 7.25 (d, J = 9.2 Hz, 1 H), 7.1 7 (t, J = 7.2 Hz, 1 H) t 6.93 (d, J - 7.2 Hz, 
25 1 H), 3.59 (s, 2H), 1 .44 (s, 9H). 

Example 4(22) 

4-(3-(3-(t-Butoxycarbonylaminomethyl)benzoylamino)phenyl)-2H-phthalazin-1-one 



[0176] 



35 



40 



45 




TLC: Rf 0.48 (Methanol : Chloroform = 1 : 10); 
so NMR (DMSO-de) : 5 12.87 (s, 1H), 10.42 (s, 1H), 8.37-8.33 (m, 1H), 8.04-7.76 (m, 6H), 7.58-7.45 (m, 5H), 7.32 (d, J 
= 8.0 Hz, 1 H), 4.20 (d, J = 6.0 Hz, 2H), 1 .38 (s, 9H). 
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Example 4(23) 

4(3-(trans-4-(t-ButoxycailDonylaminomethyl)cyclohexylcarbonylamm 
[0177] 



o 




TLC: Rf 0.62 (Hexane : Ethyl acetate =1:4); 

NMR (DMSO-d 6 ) : 8 12.83 (s : 1H), 9.98 (s, 1H), 8.34 (m, 1H), 7.94-7.84 (m, 3H), 7.74-7.70 (m, 2H), 7.45 (t, J = 7.8 
Hz, 1 H), 7.22 (d, J = 7.8 Hz, 1 H), 6.80 (t, J = 5.7 Hz, 1 H), 2.78 (m, 2H), 2.27 (m, 1 H), 1 .90-1 .70 (m, 4H), 1 .50-1 .20 (m, 
12H), 0.98-0.82 (m, 2H). 

Example 4(24 ) 

4-(3-(4-(t-Butoxycarbonylamino)cydo 
[0178] 




TLC: Rf 0.62 (Hexane : Ethyl acetate =1:4); 

NMR (DMSO-d 6 ): 5 12.83 (s, 1 H), 9.99 and 9.91 (each s, total 1 H), 8.34 (m, 1 H), 7.94-7.84 (m, 3H), 7.74-7.68 (m, 2H), 
7.45 (t, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 6.74 (m, 1H), 3.48 (m, 1H),2.40 (m, 1H), 1 .92-1.26 (m, 17H). 
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Example 4(25) 

4-(3-(4-(t-Butoxycarbonylaniinomethyl)benzoylamino)phenyl)-2H-phth 
[0179] 




CH 3 

O CH 3 3 



TLC: Rf 0.48 (Hexane : Ethyl acetate = 1:4); 

NMR (DMSO-d 6 ) : 5 12.86(s,1H) : 10.36 (s, 1H), 8.34 (m, 1H), 8.04 (t, J = 1 .8 Hz, 1H), 7.96-7.86 (m, 5H), 7.78 (m, 1H), 
7.55-7.44 (m, 2H), 7.37 (t, J = 8.4 Hz, 2H), 7.32 (d, J = 7.8 Hz, 1 H), 4.19 (d, J = 6.3 Hz, 1 H), 1 .39 (s, 9H) . 

Example 4(26) 

4-(3-(2-(4-(t-Butoxycarbonylamino^ -one 
[0180] 




TLC: Rf 0.48 (Hexane : Ethyl acetate =1:4); 

NMR(DMSO-d 6 ) :5 12.83 (s, 1H), 10.28 (s, 1H),9.26 (s, 1H), 8.33 (m, 1H), 7.94-7.84 (m, 3H), 7.74-7.68 (m,2H) f 7.46 
(t, J = 7.8 Hz, 1 H), 7.37 (d, J = 8.4 Hz, 2H), 7.25 (d, J = 7.8 Hz, 1 H), 7.1 9 (d, J - 8.4 Hz, 2H) : 3.56 (s, 2H), 1 .45 (s, 9H). 
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Example 4(27) 

4-(3-((E)-3-(1 -(t-Butoxycarto^ 
[0181] 



o 




TLC: Rf 0.52 (Methanol : Chloroform = 1 : 10); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.39 (s, 1H), 8.36-8.33 (m, 1H), 8.27 (s, 1H), 7.97-7.74 (m, 6H), 7.50 (t, J = 7.8 
Hz, 1H), 7.47 (d, J = 15.6 Hz, 1H), 7.27 (d, J = 7.8 Hz, 1H), 6.93 (d, J = 15.6 Hz, 1H), 1 .57 (s, 9H). 

Example 5 

4-(3-(5-Aminovalerylamino)phenyl)-2H-phthalazin-1-one 
[0182] 




[0183] To a solution of the compound prepared In example 4 (850 mg) in methanol (6.00 ml) was added 4N solution 
of hydrochloric acid in dioxane (3.00 ml) under cooling with ice and the mixture was stirred for 2 hours at room tem- 
perature. The precipitated crystal was collected by filtration. The crystal was washed with hexane and dried under 
reduced pressure to give the compound of the present invention (hydrochloride: 478 mg) having the following physical 
data. Furthermore, the following compounds of the present invention (trifluoroacetate, methanesulfonate) were ob- 
tained by using trifluoroacetic acid or methanesulfonic acid instead of 4N solution of hydrochloric acid in dioxane. 
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Hydrochloride: 

[0184] TLC: Rf 0.35 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 , DMSO = 2.49ppm): 5 12.85 (s, 1 H), 10.32 (s, 1H), 8.36-8.32 (m, 1H), 7.95-7.85 (m, 3H), 7.77-7.70 
5 (m, 2H), 7.46 (t, J = 8.0 Hz, 1 H), 7.24 (d, J = 8.0 Hz, 1 H), 2.80-2.76 (m, 2H), 2.38 (t, J = 7.0 Hz, 2H), 1 .64-1 .62 (m, 4H) . 

Trifloroacetate: 

[0185] TLC: Rf 0.12 (Chloroform : Methanol = 8 : 2); 
10 NMR (DMSO-d 6 , DMSO = 2.49ppm) : 8 12.85 (s, 1 H), 10.13 (s, 1H), 8.34 (m, 1H), 7.89 (m, 3H), 7.72 (m, 4H), 7.47 (t, 
J = 7.8 Hz, 1 H), 7.25 (d, J = 7.8 Hz, 1 H), 2.80 (m, 2H), 2.37 (t, J = 6.0 Hz, 2H), 1 .60 (m, 4H). 

Methanesulfonate: 

is [0186] TLC: Rf 0.17 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 , DMSO = 2.49ppm) : 5 1 2.84 (brs, 1 H), 1 0.1 B (s, 1 H), 8.35-8.32 (m, 1 H), 7.92-7.86 (m, 3H), 7.73-7.70 
(m, 5H) t 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 2.79 (t, J = 6.9 Hz, 2H), 2.37 (t, J = 6.9 Hz, 2H), 2.29 (s, 3H), 
1.62 (m,4H). 

20 Example 5(1) - Example 5(19) 

[0187] The following compounds of the present invention were obtained by the same procedure as a series of reac- 
tions of Example 5 using the compound prepared in Example 4(1 ), Example 4(3), Example 4(5) - Example 4(1 0) and 
Example 4(1 7) - Example 4(27) in place of the compound prepared in Example 4, or using trif luoroacetic acid instead 
25 of 4N solution of hydrochloric acid in dioxane. 

Example 5(1) 

4-(3-(2-Aminoacetylamino)phenyl)-2H-phthalazin-1-one trifluoroacetate 

30 

[0188] 




TLC: Rf 0.22 (Methanol: Chloroform = 2:8); 
so NMR (DMSO-ds) : 8 12.88 (s, 1H), 10.63 (s, 1H), 8.35 (m, 1H), 8.13 (brs, 2H), 7.89 (m, 3H), 7.72 (m, 2H), 7.54 (t, J = 
7.8 Hz, 1H), 7.34 (d, J = 7.8 Hz, 1H), 3.81 (s, 2H). 
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Example 5(2) 



4-(3-(6-Aminohexanoylamino)phenyl)-2H-phtha!azin-1-one trifluoroacetate 



[0189] 



o 





• CF3COOH 



NH 2 



TLC: Rf 0.13 (Methanol : Chloroform = 2:8); 

NMR (DMSO-d 6 ) : 5 12.85 (s : 1H), 10.09 (s, 1H), 8.34 (m, 1H), 7.83 (m, 2H), 7.71 (m, 3H), 7.47 (t, J = 7.8 Hz, 1H), 
7.24 (d, J = 7.8 Hz, 1H), 2.76 (m, 2H), 2.33 (t, J = 7.0 Hz, 2H), 1.61 (m, 4H), 1 .34 (m, 2H). 

Example 5(3) 

4-(3-(2-Aminoacetylaminomethyl)phenyl)-2H-phthalazln-1-one hydrochloride 



TLC: Rf 0.40 (Chloroform : Methanol : 28% Ammonia water = 100 : 20 : 1); 

NMR (DMSO-d 6 ) : 8 12.86 (s, 1H), 8.98 (t, J = 6.0 Hz, 1H), 8.34 (m, 1H), 8.09 (br, 3H), 7.94-7.86 (m, 2H), 7.67 (m, 
1H), 7.55-7.44 (m, 4H), 4.44 (d, J = 6.0 Hz, 2H) S 3.60 (m, 2H). 



[0190] 




1148053A1_I_> 



83 



EP1 148 053 A1 

Example 5(4) 

4-(3-(2-Aminopropionylaminomethyl)phenyl)-2H-phthala2in-1>one hydrochloride 
[0191] 



o 




o 



TLC: Rf 0.14 (Chloroform : Methanol: 28% Ammonia water = 1 00 : 20 : 1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 8.71 (t, J = 5.8 Hz, 1H), 8.34 (m, 1H), 7.94-7.76 (m, 5H), 7.67 (m, 1H), 7.53-7.41 
(m, 4H), 4.39 (d, J = 5.8 Hz, 2H), 2.99 (t, J = 6.8 Hz, 2H), 2.54 (t, J - 6.8 Hz, 2H). 

Example 5(5) 

4-(3-(Piperidin-4-ylcarbonylamino)phenyl)-2H-phthalazln-1-one trifluoroacetate 
[0192] 




TLC: Rf 0.22 (Methanol: Chloroform = 2:8); 

NMR (DMSO-d 6 ) : 5 12.86 (s, 1H), 10.24 (s, 1H), 8.62 (brs, 1H), 8.34 (m, 1H), 7.90 (m, 3H), 7.71 (m, 2H), 7.48 (t, J = 
7.8 Hz, 1 H), 7.27 (d, J = 7.8 Hz, 1 H), 3.34 (m, 2H), 2.93 (m, 2H), 2.66 (m, 1H), 1 .88 (m, 4H). 
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Example 5(6) 

4-(3.(4_Aminobutyrylaminomethyl)phenyl)-2H-phthala2in-1-one hydrochloride 
[0193] 



o 




O •HCI 



TLC: Rf 0.12 (Chloroform : Methanol : 28% Ammonia waters 100: 20:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 8.54 (t, J = 6.0 Hz, 1H), 8.34 <m, 1H), 7.93-7.86 (m, 2H), 7.81 (br, 3H), 7.67 (m, 
1H), 7.53-7.39 (m, 4H), 4.36 (d, J = 6.0 Hz, 2H) S 2.78 (m, 2H), 2.26 (t, J = 7.0 Hz, 2H), 1 .78 (m, 2H). 

Example 5(7) 

4-(3-(5-Aminovalerylaminomethyl)phenyl)-2H-phthalazin-1-one hydrochloride 
[0194] 




TLC: Rf 0.11 (Chloroform : Methanol : 28% Ammonia water = 100 : 20 : 1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 8.46 (t, J = 6.0 Hz, 1H), 8.34 (m, 1H), 7.92-7.86 (m, 2H), 7.77 (br, 3H), 7.67 (m, 
1 H), 7.53-7.38 (m, 4H), 4.36 (d, J = 6.0 Hz, 2H) : 2.74 (m, 2H), 2.17 (t, J = 6.8 Hz, 2H), 1 .60-1 .48 (m, 4H). 
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Example 5(8) 



4-(2-(5-Aminovalerylajnino)phenyl)-2H-phthalazin-1-one hydrochloride 



5 



[0195] 



15 



10 




NH 2 



20 



•HCI 



TLC: Rf 0.53 (Methanol: Chloroform : Acetic acid = 2:8: 0.5); 
25 NMR (DMSO-de) : 5 12.81 (s 5 1H), 9.29 (s, 1H), 8.32-8.27 (m, 1H), 7.86-7.76 (m, 4H), 7.53-7.20 (m, 3H), 2.63-2.51 
(m, 2H), 1 .96 (m, 2H), 1 .55-1 .22 (m, 4H). 

Example 5(9) 

30 4-(3-(5-(Methylamino)valeiylamlno)phenyf)-2H-phthalazin-1 -one hydrochloride 
[0196] 



so TLC: Rf 0.26 (Chloroform : Methanol : 28% Ammonia water = 65 : 25 : 4); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.20 (s, 1H), 8.52 (br-s, 2H), 8.34 (m, 1H), 7.94-7.84 (m, 3H), 7.73-7.68 (m, 2H), 
7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J - 7.8 Hz, 1H), 2.88 (m, 2H), 2.52 (m, 3H, overlapped with DMSO), 2.38 (m, 2H), 
1.70-1 .58 (m, 4H). 



35 



45 



40 




• HCI 
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Example 5(10) 

4-(3-(2-(2-Aminoethylthio)acetylamino)phenyl)-2H-phthaiazin-1-one hydrochloride 
[0197] 



o 




•HCI 



TLC: Rf 0.42 (Chloroform : Methanol : 28% Ammonia water - 40 : 1 0 : 1); 

NMR (DMSO-d 6 ) : 5 12.86 (s, 1H), 10.54 (s, 1H), 8.34 (m, 1H), 8.00-7.86 (m, 6H), 7.74-7.68 (m, 2H), 7.49 (t, J = 7.8 
Hz, 1H), 7.28 (d, J = 7.8 Hz, 1 H), 3.45 (s, 2H), 3.05 (m, 2H), 2.87 (t, J = 7.1 Hz, 2H). 

Example 5(11) 

4-(3-(2-(2-Aminoethyiamino)acetylamino)phenyl)-2H-phthalazin-1-one dihydrochloride 
[0198] 



o 




•2HCI 



TLC: Rf 0.31 (Chloroform : Methanol : 28% Ammonia water = 65 : 25 : 4); 

NMR (DMSO-d 6 ) : 8 12.87 (s, 1H), 10.92 (s, 1H), 9.50 (br-s, 2H), 8.34 (ra 1H), 8.20 (br-s, 3H), 7.94-7.86 (m, 3H), 
7.76-7.70 (m, 2H), 7.54 (t, J = 7.8 Hz, 1H), 7.35 (d, J - 7.8 Hz, 1H), 4.05 (s, 2H), 3.28 (m, 2H), 3.18 (m, 2H). 
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Example 5(12) 

4-(3-(5-Aminovaleryloxy)phenyl)-2H-phthalazin-1 -one hydrochloride 
s [0199] 



10 



15 



20 




HCI 



TLC: Rf 0.45 (Methanol : Chloroform =1 : 10); 

NMR (DMSO-d 6 ) : 8 12.90 (s, 1H), 8.35-8.32 (m, 1H), 7.92-7.88 (m, 2H), 7.86 (brs, 2H), 7.69-7.66 (m, 1H), 7.60 (t, J 
25 = 7.8 Hz, 1H), 7.49 (d, J - 7.8 Hz, 1H), 7.36 (m, 1H), 7.32-7.28 (m, 1H), 2.81 (q, J = 6.2 Hz, 2H), 2.66 (t, J = 6.8 Hz, 
2H), 1 .67 (m, 4H). 

Example 5(13) 

30 4-(3-(2-(3-Aminophenyl)acetylamino)phenyl)-2H-phthaIazin-1 -one hydrochloride 
[0200] 




TLC: Rf 0.56 (Methanol: Chloroform =1:10); 
so NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.52 (s, 1H), 9.58 (brs, 2H), 8.35-8.32 (m, 1H), 7.91-7.87 (m, 3H), 7.74-7.69 (m, 
2H), 7.47 (t, J = 7.8 Hz, 1H), 7.38 (t, J = 7.8 Hz, 1H), 7.27-7.25 (m, 3H), 7.14 (d, J = 7.8 Hz, 1H), 3.71 (s, 2H). 
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Example 5(14) 

4-(3-(3-(Aminomethyl)benzoytamino)phenyi)-2H-phthalazin-1-one hydrochloride 
[0201] 



10 



15 



20 




TLC: Rf 0.23 (Methanol : Chloroform : Acetic acid = 2:8: 0.5); 
25 NMR (DMSO-d 6 ) : 5 12.88 (s, 1H), 10.54 (s : 1H), 8.36-8.33 (m, 3H), 8.15 (s, 1H), 8.07 (s, 1H), 8.02-7.89 (m, 4H), 
7.79-7.76 (m, 1 H), 7.69 (d, J = 7.8 Hz, 1 H), 7.58 (t, J = 7.8 Hz, 1 H), 7.54 (t, J = 7.8 Hz, 1 H), 7.34 (d, J = 7.8 Hz, 1 H), 
4.12 (s, 2H). 



30 



35 



40 



45 



50 



Example 5(15) 

4-(3-trans-4-(Aminomethyl)cyclohexylcaroonylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0202] 




HCI 



TLC: Rf 0.49 (Chloroform : Methanol : 28% Ammonia water = 65 : 25 : 4); 

NMR (DMSO-d 6 ) : 8 12.84 (s, 1H), 10.10 (s, 1H), 8.34 (m, 1H); 7.94-7.80 (m, 6H), 7.74-7.70 (m, 2H), 7.45 (t, J = 7.8 
55 Hz, 1 H), 7.23 (d, J = 7.8 Hz, 1 H), 2.66 (m, 2H), 2.32 (m, 1 H), 1 .92-1 .80 (m, 4H), 1 .64-1 .32 (m, 3 H), 1 .06-0.96 (m, 2H). 
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Example 5(16) 

4-(3-(4-Aminocyc!ohexylcarbonylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0203] 



o 




•HCI 



TLC: Rf 0.50 and 0.44 (Chloroform : Methanol : 28% Ammonia water = 65 : 25 : 4); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.15 and 10.11 (each s; total 1H), 8.34 (m, 1H), 8.00-7.86 (m, 6H), 7.75-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.18 (m, 1H), 2.56 (m, 1H), 2.06-1 .30 (m, 8H). 

Example 5(17) 

4-(3-(4-(Aminomethyl)benzoylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0204] 




NH 2 



HCI 



TLC: Rf 0.49 (Chloroform : Methanol : 28% Ammonia water = 40 : 10 : 1); 

NMR (DMSO-de) : 5 12.87 (s, 1H), 10.49 (s, 1H), 8.45 (br-s, 3H), 8.34 (m, 1H), 8.06-7.86 (m, 6H), 7.77 (m, 1H), 7.63 
(d, J = 8.4 Hz, 2H), 7.54 (t, J = 7.8 Hz, 1H), 7.33 (d, J = 7.8 Hz, 1H), 4.11 (m, 2H). 
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Example 5(18) 

4-(3-(2-(4-Aminophenyi)acetylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0205] 



o 




TLC: Rf 0.41 (Chloroform : Methanol : 28% Ammonia water = 100 : 1 0 : 1 ); 

NMR (DMSO-d 6 ) : 8 12.84 (s, 1H) f 10.49 (s, 1H), 9.80 (br-s, 3H), 8.33 (m, 1H), 7.92-7.84 (m, 3H), 7.74-7.68 (m, 2H), 
7.47 (t, J = 7.8 Hz, 1H), 7.40 (d, J = 8.4 Hz, 2H), 7.28-7.22 (m, 3H), 3.70 (s, 2H). 

Example 5(19) 

4-(3-((E)-3-(lmidazol-4-yl)propenoylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0206] 




TLC: Rf 0.47 (Methanol: Chloroform = 2:8); 

NMR (DMSO-d 6 ) : 8 12.86 (s, 1H), 10.62 (s, 1H), 9.04 (s, 1H), 8.36-8.33 (m, 1H), 7.98-7.85 (m, 6H), 7.76-7.73 (m, 
1H), 7.54-7.49 (m, 2H), 7.31 (d, J = 7.5 Hz, 1H) : 6.85 (d, J = 15.9 Hz, 1H). 



114fWttA1 I > 
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Example 6 



4-(3-(Acetylamino)phenyl)-2H-phthalazin-1 -one 



5 



[0207] 



15 



10 




20 



[0208] To a suspension of 4-(3-aminophenyl)-2H-phthalazin-1 -one (50.0 mg) in pyridine (0.5 ml) was added dropwise 
acetyl chloride (16.5 jil) under cooling with ice, and the mixture was stirred for 2 hours. To the reaction mixture was 
added water, and the mixture was stirred for 1 hour. The appeared crystal was collected by filtration. The crystal was 
25 washed with water and hexane, and then dried under reduced pressure to give the compound of the present invention 
(16.5 mg) having the following physical data. 
TLC: Rf 0.36 (Methanol : Chloroform =1:10); 

NMR (DMSO-d 6 ) : 5 12.83 (s s 1H), 10.11 (s, 1H), 8.33 (m, 1H), 7.88 (m, 3H), 7.70 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 
7.25 (d, J = 6.6 Hz, 1 H), 2.06 (s, 3H). 

30 

Example 6(1) - Example 6(10) 

[0209] The following compounds of the present invention were obtained by the same procedure as a series of reac- 
tions of Example 6, using corresponding amine derivative instead of 4-(3-aminophenyl)-2H- phthalazin-1 -one and cor- 
35 responding halide compound instead of acetyl chloride. In case of preparation of the compound in Example 6(1 0), 4- 
(3-hydroxyphenyl)-2H-phthalazin-1-one and acetyl chloride were used. 

Example 6(1) 

40 4-(3-(Hexanoylamino)phenyl)-2H-phthalazin-1-one 



[0210] 
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TLC: Rf 0.40 (Methanol : Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 5 12.83 (s, 1H), 10.04 (s, 1H), 8.33 (m, 1H), 7.88 (m, 3H), 7.71 (m, 2H), 7.45 (t, J = 8.0 Hz, 1H), 
7.23 (d, J = 8.0 Hz, 1H), 2.31 (t, J = 7.5 Hz, 2H), 1 .59 (m, 2H), 1 .28 (m, 4H), 0.86 (t, J = 6.9 Hz, 3H). 

Example 6(2) 

4-(3-(Benzoylamino)phenyl)-2H-phthalazin-1 -one 
[0211] 



o 




TLC: Rf 0.30 (Methanol : Chloroform = 1 : 10); 

NMR (DMSO-d 6 ) 8 12.87 (s, 1H), 10.43 (s, 1H), 8.35 (m, 1H), 7.91 (m, 7H), 7.47 (m, 4H), 7.33 (d, J = 8.0 Hz 5 1H). 
Example 6(3) 

4-(3-(Butyrylamino)phenyl)-2H-phthalazin-1-one 
[0212] 




TLC: Rf 0.42 (Methanol : Chloroform =1:10); 

NMR (DMSO-d 6 ) : 8 12.84 (s : 1H), 10.04 (s, 1H), 8.34 (m, 1H), 7.90 (m, 3H), 7.72 (m, 2H) t 7.46 (t, J = 7.8 Hz, 1H), 
7.24 (d t J = 7.8 Hz, 1H), 2.30 (t, J =7.1 Hz, 2H), 1 .61 (m, 2H), 0.91 (t, J = 7.3 Hz, 3H). 
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Example 6(4) 

4-(3-(Valeiylamino)phenyl)-2H-phthalazin-1-one 
5 [0213] 

o 



10 



15 




20 

TLC: Rf 0.50 (Methanol: Chloroform - 1 :10); 

NMR (DMSO-d 6 ) : 8 12.84 (s : 1H), 10.04 (s, 1H), 8.34 (m, 1H), 7.90 (m, 3H), 7.71 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 
7.24 (d, J = 7.8 Hz, 1 H), 2.32 (t, J » 7.4 Hz, 2H), 1 .57 (m : 2H), 1 .32 (m, 2H), 0.88 (t, J = 7.4 Hz, 3H). 

25 

Example 6(5) 

4-(3-(Mesylamino)phenyl)-2H-phthalazin-1-one 
30 [0214] 




TLC: Rf 0.33 (Methanol: Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 5 12.86 (s, 1H), 9.95 (s, 1H), 8.36-8.32 (m, 1H), 7.92-7.88 (m, 2H), 7.74-7.69 (m, 1H), 7.52 (t, J = 
so 8.0 Hz, 1H), 7.41-7.30 (m, 3H), 3.04 (s, 3H). 
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Example 6(6) 

4-(3-(Butylsu!fonylamino)phenyl)-2H-phthalazin-1-one 
5 [0215] 



10 



15 



20 




TLC: Rf 0.76 (Methanol: Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 6 12 85 (s, 1H), 9.98 (s, 1H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 2H), 7.70-7.67 (m, 1H), 7.50 (t, J - 
7.8 Hz, 1 H), 7.40 (s, 1H), 7.36 (d, J = 7.8 Hz, 1 H), 7.30 (d, J = 7.8 Hz, 1 H), 3.13 (t, J = 7.6 Hz, 2H), 1 .68-1 .63 (m, 2H), 
25 1 .39-1 .31 (m, 2H), 0.82 (t, J = 7.4 Hz, 3H). 

Example 6(7) 

4-(2-(Acetylamino)phenyl)-2H-phthatazin-1-one 

30 

[0216] 




TLC: Rf 0.71 (Methanol. Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 6 1 2.80 (s, 1 H), 9.25 (s, 1 H), 8.29 (d, J = 7.8 Hz, 1 H), 7.84-7.77 (m, 3H), 7.49 (dd, J = 8.1 , 7.5 Hz, 
1 H),7.39 (d, J = 7.5 Hz, 1H), 7.28 (t, J = 7.5 Hz, 1H),7.22 (d, J = 8.1 Hz, 1H), 1.68 (s,3H). 
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Example 6(8) 



4-(4-Chloro-3-(acetyiamino) phenyl)-2H-phthalazin-1 -one 



[0217] 



o 




CH 3 



CI 



TLC: Rf 0.38 (Methanol : Chloroform = 1 :10); 

NMR (DMSO-dg) : 8 1 2.89 (s, 1 H), 9.69 (s : 1 H), 8.34 (ddd, J = 6.8, 4.6, 2.0 Hz, 1 H), 7.98 (d, J = 2.0 Hz, 1 H), 7.92-7.88 
(m, 2H), 7.74 (ddd, J = 6.8, 4.6,2.0 Hz, 1H), 7.66 (d, J = 8.2 Hz, 1H), 7.40 (dd, J = 8.2, 2.0 Hz, 1H), 2.11 (s, 3H). 

Example 6(9) 

4-(3-(4-(Methoxycarbonyl)butyrylamino)phenyl)-2H-phthalazin-1 -one 



TLC: Rf 0.39 (Methanol: Chloroform =1:10); 

NMR (DMSO-d 6 ) : 8 12.83 (s, 1 H), 10.08 (s, 1 H), 8.35-8.32 (m, 1 H), 7.93-7.86 (m, 3H), 7.73-7.69 (m, 2H), 7.46 (t, J = 
7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.58 (s, 3H), 2.36 (t, J = 7.4 Hz, 4H), 1 .88-1.78 (m, 2H). 



[0218] 



o 




H 
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Example 6(10) 

4-(3-(Acetoxy)phenyl)-2H-phthalazin-1-one 
s [0219] 



10 



15 



20 




TLC: Rf 0.48 (Methanol: Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 5 12.88 (s, 1H), 8.35-8.32 (m, 1H), 7.92-7.88 (m, 2H), 7.70-7.67 (m, 1H), 7.59 (t, J = 7.8 Hz, 1H), 
7.48 (d, J = 7.8 Hz, 1 H), 7.37 (s, 1 H), 7.32-758 (m, 1 H), 2.29 (s, 3H). 



25 Example 7 

4_(3_(4-Aminobutyrylamino)phenyl)-2H-phthala2ln-1-one 



[0220] 

30 




[0221] A suspension of the compound prepared in example 4(2) (228 mg) and 10% palladium carbon (23.0 mg) in 
dimethylformamide (1 .50 ml) was stirred for 3 hours at 50 °C under an atmosphere of hydrogen. The reaction mixture 
was filtered, and the filtrate was concentrated. The residue was recrystallized from methanol-methylene chloride-hex- 
ane and dried under reduced pressure to give the compound of the present invention (112 mg) having the following 
so physical data. 

TLC: Rf 0.45 (Methanol: Chloroform = 1:10); 

NMR (DMSO-d 6 ) : 8 10.11 (brs, 1H), 8.34 (m, 1H), 7.90 (m, 3H), 7.72 (m, 2H), 7.46 (t J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 
Hz, 1H), 2.56 (t, J = 7.0 Hz, 2H), 2.35 (t, J = 7.6 Hz, 2H), 1 .65 (m, 2H). 
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Example 7(1) 

4-(3-(3-Aminopropionylamino)phenyl)-2H-phthalazin-1-one 




[0223] The compound having the following physical data was obtained by the same procedure as a series of reactions 
of Example 7, using the compound prepared in example 4(4) instead of the compound prepared in example 4(2). 
TLC: Rf 0.22 (Methanol : Chloroform - 1 : 10); 
25 NMR (DMSO-d 6 ) : 5 10.19 (s, 1H), 8.34 (m, 1H), 7.90 (m, 3H), 7.72 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 
Hz, 1H), 2.85 (t, J - 6.3 Hz, 2H), 2.42 (t, J = 6.3 Hz, 2H). 

Example 8 

30 4-(3-(4-Carboxybutyrylamino)phenyl)-2H-phthalazin-1-one 
[0224] 




so [0225] To a suspension of the compound prepared in example 6(9) (1 00 mg) in methanol (5.00 ml) was added drop- 
wise 2N aqueous solution of sodium hydroxide (0.41 0 ml) at room temperature, and the mixture was stirred for 2 hours. 
To the reaction mixture was added 2N hydrochloric acid (0.410 ml), the mixture was stirred for 1 hour and then con- 
centrated. The residue was dissolved into methylene chloride and the precipitate was filtered off. The filtrate was 
concentrated. The residue was recrystallizedfrom methanol-methylene chloride-hexane and dried under reduced pres- 

55 sure to give the compound of the present invention (96.0 mg) having the following physical data. 
TLC: Rf 0.30 (Methanol: Chloroform = 2:8); 

NMR (DMSO-dg) : 8 12.83 (s, 1H), 12.06 (brs, 1H), 10.10 (s,1H), 8.35-8.30 (m, 1H), 7.93-7.87 (m, 3H), 7.73-7.70 (m, 
2H), 7.48-7.43 (m, 1H), 7.24 (d, J = 7.2 Hz, 1H), 2.37 (t, J = 7.2 Hz, 2H), 2.27 (t, J = 7.2 Hz, 2H), 1 .85-1 .75 (m, 2H). 
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Example 9 



4-(3-(5-Hydroxyvalerylamino)phenyl)-2H-phthalazin-1-one 



5 



[0226] 



o 



10 



15 




OH 



20 



[0227] To a suspension of the compound prepared in example 6(9) (1 00 mg) in tetrahydrofuran (5.00 ml) was added 
lithium aluminium hydride (1 0.4 mg) at room temperature. The reaction mixture was stirred for 2 hours. To the reaction 
mixture was added lithium aluminium hydride (1 0.4 mg) and the mixture was stirred for 1 hour. To the reaction mixture 
was added lithium aluminium hydride (3.0 mg) and the mixture was stirred for 1 hour. To the reaction mixture was 
25 added water and the mixture was filtered. The filtrate was concentrated. The residue was purified by column chroma- 
tography on silica gel (methanol : chloroform =1 : 20 -> 1 : 1 0) to give the compound (22.7 mg) of the present invention 
having the following physical data. 
TLC: Rf 0.31 (Methanol: Chloroform =1:10); 

NMR (DMSO-d 6 ) : 8 12.83 (s, 1 H), 10.04 (s, 1 H), 8.35-8.32 (m, 1 H), 7.93-7.86 (m, 3H), 7.73-7.69 (m, 2H), 7.46 (t, J = 
30 7.8 Hz, 1 H), 7.23 (d, J = 7.8 Hz, 1 H), 4.38 (t, J = 5.1 Hz, 1 H), 3.43-3.37 (m, 2H), 2.32 (t, J = 7.5 Hz, 2H), 1 .64-1 .49 (m, 
2H), 1.47-1.40 (m,2H). 

Example 10 

35 4-(3-(4-(t-Butoxycarbonylamino)butylarninomethyl)phenyl)-2H-phthalazin-1-one 



[0229] A suspension of the compound prepared in reference example 4 (250 mg) and 4-(t-butoxycarbonylamino) 
55 butylamine (188 mg) in tetrahydrofuran (10 ml) was refluxed for 1 hour. The reaction mixture was cooled to 0 °C and 
then diluted with methanol (10 ml), added acetic acid (57 jil) and sodium cyanoborohydride (63 mg). The reaction 
mixture was stirred for 1 hour at 0 *C and then stirred overnight at room temperature. Water was added to the reaction 
mixture and then extracted with ethyl acetate. The extract was washed with water and a saturated aqueous solution 



[0228] 
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of sodium chloride, successively, dried over anhydrous sodium sulfate and concentrated. The residue was purified by 
column chromatography on silica gel (chloroform : methanol = 50 : 1 -» 10 : 1) to give the compound (314 mg) of the 
present invention having the following physical data. 
TLC: Rf 0.32 (Chloroform : Methanol =9:1); 

NMR (DMSO-d 6 ) : 8 1 2.82 (s, 1 H), 8.33 (m, 1 H), 7.91 -7.84 (m, 2H), 7.68 (m, 1 H), 7.55 (s, 1 H), 7.49-7.42 (m t 3H), 6.77 
(t, J = 5.4 Hz, 1H), 3.81 (s, 2H), 2.88 (m, 2H), 2.54 (m, 2H), 1.42-1.38 (m, 4H), 1.33 (s, 9H). 

Example 11 

4-(3-(4-Aminobutylaminomethyl)phenyl)-2H-phthalazin-1-one dihydrochloride 
[0230] 



o 




[0231 ] The compound having the following physical data was obtained by the same procedure as a series of reactions 
of Example 5, using the compound prepared in example 1 0 instead of the compound prepared in example 4. 
TLC: Rf 0.26 (Chloroform : Methanol: 28% Ammonia water = 65 : 25 : 4); 

NMR (DMSO-d 6 ) : 5 12.91 (s, 1H), 9.40 (br-s, 2H), 8.35 (m, 1H), 8.10-7.86 (m, 5H), 7.80-7.72 (m, 3H), 7.64-7.58 (m, 
2H), 4.21 (s, 2H), 2.94 (t, J = 7.4 Hz, 2H), 2.79 (t, J = 7.4 Hz, 2H), 1 .78-1 .55 (m, 4H). 

Example 12 

4-(3-(3-Ethyl-2-thioureido)phenyl)-2H-phthalazin-1-one 
[0232] 



o 




[0233] To a solution of 4-(3-arninophenyl)-2H-phthalazin-1-one (119 mg) in tetrahydrofuran (4 ml) was added ethyl 
isothiocyanate (44 uJ). The mixture was refluxed for 4 hours. The reaction mixture was cooled to room temperature, 
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and then the precipitate was washed with tetrahydrofuran and ether to give the compound (61 .0 mg) of the present 
invention having the following physical data. 
TLC: Rf 0.57 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 8 12.84 (s, 1H), 9.60 (br-s, 1H), 8.33 (m, 1H), 7.94-7.84 (m, 4H), 7.70 (s, 1H), 7.54-7.44 (m, 2H), 
7.30 (m, 1 H), 3.48 (m, 2H), 1 .12 (t, J = 7.2 Hz, 3H). 

Example 12(1) 

4-(3-(3-Ethylureido)phenyl)-2H-phthalazin-1-one 
[0234] 



[0235] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 12, using ethyl isocyanate instead of ethyl isothiocyanate. 
TLC: Rf 0.42 (Methanol: Chloroform = 1:10); 

NMR (DMSO-de) : 6 12.80 (s, 1H), 8.60 (s, 1H), 8.34-8.31 (m, 1 H), 7.92-7.85 (m, 2H) S 7.74-7.71 (m, 1H), 7.68 (s, 1H), 
7.47 (d, J = 8.4Hz, 1H), 7.37 (m, 1H), 7.08 (d, J = 7.8 Hz, 1H), 6.14 (t, J = 5.6 Hz, 1H), 3.14-3.05 (m, 2H), 1 .04 (t, J = 
7.2 Hz, 3H). 

Example 13 

4-(3-(Ethoxycarbonylamino)phenyl)-2H-phthalazin-1-one 



[0237] To a solution of 4-(3-aminophenyl)-2H-phthalazin-1-one (119 mg) in pyridine (2 ml) was added ethyl chloro- 
f ormate (48 uJ) under cooling with ice. The mixture was stirred for 2 hours. The reaction mixture was diluted with ethyl 
acetate, washed with 1 N hydrochloric acid, water and a saturated aqueous solution of sodium chloride, successively, 




[0236] 




CH 3 
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dried over anhydrous sodium sulfate and concentrated. The residue was washed with ether to give the compound 
(89.4 mg) of the present invention having the following physical data. 
TLC: Rf 0.49 (Hexane : Ethyl acetate =1:2); 

NMR (DMSO-d 6 ) : 5 12.83 (s, 1H), 9.80 (s, 1H), 8.33 (m, 1H), 7.94-7.84 (m, 2H), 7.74-7.68 (m, 2H), 7.60 (d, J = 8.0 
5 Hz, 1H), 7.44 (t, J = 8.0 Hz, 1H), 7.19 (d, J = 8.0 Hz, 1H) : 4.12 (q, J = 7.0 Hz, 2H), 1 .24 (t, J = 7.0 Hz, 3H). 

Example 14 

4-(3-(5-(t-Butoxycanbonylamino)pentylamino)phenyl)-2H-phthalazin-1-one 

10 

[0238] 




[0239] To a solution of 4-(3-aminophenyl)-2H-phthalazin-1 -one (200 mg) and 1 -t-butoxycarbonyl-2-hydroxypiperid- 
ine (170 mg, see J Org.Chem., 61^, 41 80 (1 996)) in dimethylformamide (4 ml) were added acetic acid (98 u.l) and sodium 

30 triacetoxyborohydride (358 mg) and then the mixture was stirred overnight at room temperature. The reaction mixture 
was diluted with ethyl acetate, washed with a saturated aqueous solution of sodium bicarbonate and a saturated aque- 
ous solution of sodium chloride, successively, dried over anhydrous sodium sulfate and concentrated. The residue was 
purified by column chromatography on silica gel (methylene chloride : ethyl acetate=4 : 1). Further the obtained residue 
was purified by column chromatography on silica gel (hexane : ethyl acetate = 1 : 2) to give the compound (1 06 mg) of 

35 the present invention having the following physical data. 
TLC: Rf 0.50 (Methylene chloride : Ethyl acetate = 1 2); 

NMR (DMSO-d 6 ) : 5 12.73 (s, 1H), 8.31 (m, 1H), 7.91-7.83 (m, 2H), 7.74 (m, 1H), 7.21 (t, J = 7.7 Hz, 1H), 6.78-6.54 
(m, 4H), 5.77 (t, J = 5.3 Hz, 1H), 3.00 (m, 2H), 2.90 (m, 2H), 1.54 (m, 2H), 1.50-1.18 (m, 13H). 

40 
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Example 15 

4-(3-(5-Aminopentylamino)phenyl)-2H-phthalazin-1-one dihydrochloride 
5 [0240] 



o 




[0241] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 5, using the compound prepared in example 1 4 instead of the compound prepared 
25 in example 4. 

TLC: Rf 0.44 (Chloroform : Methanol: 28% Ammonia water = 65 : 25 : 4); 

NMR (DMSO-d 6 ) : 5 12.83 (s, 1H), 8.33 (m, 1H), 8.04-7.76 (m, 6H), 7.72 (m, 1H), 7.42 (m, 1H), 7.22-7.02 (m, 2H), 
3.14 (t, J = 7.2 Hz, 2H), 2.75 (m, 2H), 1 .70-1 .50 (m, 4H), 1 .46-1 .34 (m, 2H). 

30 Example 1 6 

4-(3-(Propylthiocarbonylamino)phenyl)-2H-phthalazin-1 -one 

[0242] 




[0243] A solution of the compound prepared in example 6(3) (70.0 mg) and Lawesson's reagent (96.4 mg) in dioxane 
(3.00 ml) was ref luxed for 3 hours. The reaction mixture was cooled to room temperature and concentrated. The residue 
was purified by column chromatography on silica gel (methanol : chloroform = 1 : 20) to give the compound (6.1 mg) 
of the present invention having the following physical data. 
55 TLC: Rf 0.24 (Methanol: Chloroform = 1 : 20); 

NMR (DMSO-de) : 6 12.87 (s, 1H), 11.66 (s, 1H), 8.36-8.32 (m, 1H), 8.08 (s, 1H), 7.91-7.84 (m, 4H), 7.57 (t, J = 7.8 
Hz, 1 H), 7.45 (d, J = 7.8 Hz, 1 H), 2.73 (t, J = 7.4 Hz, 2H) : 1 .82-1 .75 (m, 2H), 0.94 (t, J = 7.4 Hz, 3H). 
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Example 17 

4-(3-(5-(Acetylamino)valerylamino)phenyl)-2H-phthalazin-1 -one 
[0244] 




CH 3 



[0245] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 4, using 5-acetylaminopentanoic acid instead of 5-t-butoxycarbonylaminopentanoic 
acid. 

25 TLC: Rf 0.18 (Methanol: Chloroform = 1:9); 

NMR (DMSO-de) : 5 12.83 (s, 1H), 10.05 (s, 1H), 8.35-8.32 (m, 1H), 7.93-7.86 (m, 3H), 7.82-7.78 (m, 1H), 7.74-7.69 
(m, 2H), 7.46 (t, J = 8.1 Hz, 1H), 754 (d, J = 7.2 Hz, 1H), 3.06-3.00 (m, 2H), 2.32 (t, J » 7.2 Hz, 2H), 1.77 (s, 3H), 
1 .63-1 .53 (m, 2H), 1 .46-1 .36 (m, 2H). 



Example 18 

4-(3-(3-(3-t-Butoxycarbonylaminopropyl)-2-thioureido)phenyl)-2H-phthalazin-1-one 
[0246] 



40 
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[0247] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 12, using 3-t-butoxycarbonylaminopropyl isothiocyanate instead of ethyl isothio- 
cyanate. 

TLC: Rf 0.46 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 8 12.84(s, 1H), 9.68 (br-s, 1H), 8.33 (m, 1H), 7.90-7.60 (m, 4H), 7.69 (s, 1H), 7.53-7.45 (m, 2H), 
7.32 (m, 1H), 6.83 (m, 1H), 3.46 (m, 2H), 2.95 (m, 2H), 1.63 (m, 2H), 1.35 (s, 9H). 
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Example 1 9 

4-(3-(3-(3-Aminopropyl)-2-thioureido) phenyl)-2H-phthalazin-1 -one hydrochloride 
5 [0248] 



10 



15 



20 




NH 2 

HCI 



[0249] The compound of the present invention having the following physical data was obtained by the same procedure 
25 as a series of reactions of example 5, using the compound prepared in example 1 8 instead of the compound prepared 
in example 4. 

TLC: Rf 0.48 (Chloroform : Methanol: 28% Ammonia water = 65 : 25 : 4); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.18 (br-s, 1H), 8.34 (m, 2H), 8.16-7.80 (m, 6H), 7.76 (s, 1H), 7.58 (d, J = 8.1 Hz, 
1 H), 7.48 (t, J = 7.8 Hz, 1 H), 7.31 (d, J = 7.8 Hz, 1 H), 3.55 (m, 2H), 2.84 (m, 2H), 1 .84 (m, 2H). 

30 

Example 20 

4-(3-(5-Bromovalerylamino)phenyl)-2H-phthalazin-1-one 
35 [0250] 




[0251] To a solution of 4-(3-aminophenyl)-2H-phthalazin-1-one (7.00 g) in pyridine (40.0 ml) was added a solution 
of 5-bromovaleryl chloride (6.00 ml) in methylene chloride (3.00 ml) under cooling with ice and then the mixture was 
stirred for 20 minutes at room temperature. The reaction mixture was concentrated and the residue was extracted with 
55 ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium bicarbonate and a saturated 
aqueous solution of sodium chloride, successively, dried over anhydrous magnesium sulfate and concentrated. The 
residue was washed with a mixture of ethanol and methylene chloride (7 : 3) by heating to give the compound (8.21 
g) of the present invention having the following physical data. TLC: Rf 0.38 (Methylene chloride : Methanol = 20 : 1); 
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NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.08 (s, 1H), 8.35-8.32 (m, 1H), 7.91-7.69(m, 5H), 7.46 (t, J = 7.8 Hz, 1H), 7.25 
(d, J = 7.8 Hz, 1H), 3.55(t, J = 6.0 Hz, 2H),2.36(t, J = 7.2 Hz, 2H), 1 .87-1 .68(m, 4H). 

Example 20(1) 

4-(3-(5-Bromovalerylamino)-4«chlorophenyl)-2H-phthalazin-1-one 




25 

[0253] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 20, using 4-(3-amino-4-chlorophenyl)-2H-phthalazin-1-one instead of 4-(3-ami- 
nophenyl)-2H-phthalazin-1 -one. 
TLC: Rf 0.52 (Methylene chloride : Methanol = 9:1) 
30 NMR (DMSO-d 6 ) : 5 12.90 (s, 1 H), 9.65 (s, 1H), 8.36-8.32 (m, 1H), 7.93-7.89(m, 3H), 7.76-7.64 (m, 2H), 7.43-7.38 (m, 
1H), 3.56 (t, J = 6.8 Hz, 2H), 2.50-2.44 (m, 2H), 1 .90-1 .60 (m, 4H). 

Example 21 

35 4-(3-(5-Cyclohexylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 



[0254] 




55 [0255] A mixture of the compound preapared in example 20(1 ) (200 mg) and cyclohexylamine (3.00 ml) was stirred 
for 1 hour at 80 °C. The reaction mixture was concentrated and the residue was dissolved into ethyl acetate, washed 
with a saturated aqueous solution of sodium bicarbonate and a saturated aqueous solution of sodium chloride, suc- 
cessively, dried over anhydrous magnesium sulfate and concentrated. To a solution of the residue in methanol (2.00 
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ml) was added 4N solution of hydrochloric acid In ethyl acetate (1 .00 ml) under cooling with ice, and the mixture was 
stirred for 15 minutes at room temperature. The reaction mixture was concentrated and the residue was recrystallized 
from methanol-hexane to give the compound (72.5 mg) of the present invention having the following physical data. 
TLC: Rf 0.70 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1 ); 
5 NMR (DMSO-d 6 ) : 8 12.90 (s. 1H), 9.72 (s, 1H), 8.53 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.89 (m, 3H), 7.75-7.71 (m, 
1H), 7.68 (d, J = 8.1 Hz, 1H), 7.42 (dd, J = 8.1, 1.8 Hz, 1H), 2.90 (brs, 3H), 2.01-1.98 (m, 2H), 1.74-1.57 (m, 8H), 
1 .28-1 .22 (n% 6H). 

Example 21(1)- Example 21 (97) 

10 

[0256] The following compounds of the present invention were obtained by the same procedure as a series of reac- 
tions of example 21 , using corresponding amine derivative instead of cyclohexylamine and the compound prepared in 
example 20. example 20(1) or corresponding halide compound. 

15 Example 2*0 ' 

4-(3-(5-Cyclopeniylaminovalerylamino)pheny!)-2H-phthalazin-1-one hydrochloride 
[0257] 



25 



30 



35 




40 



TLC: Rf 0.43 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.27 (s, 1H), 8.72 (brs, 2H), 8.37-8.30 (m, 1H), 7.95-7.85 (m, 3H), 7.76-7.68 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.5 Hz, 1 H), 3.60-3.33 (m, 1 H), 2.93-2.80 (m, 2H), 2.43-2.34 (m, 2H), 2.02-1 .28 
(m, 12H). 
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Example 21 (2) 



4-(3-(5-Cyclohexylaminovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



[0258] 



o 





•HCI 

O 




TLC: Rf 0.48 (Chloroform : Methanol : Acetic acid =8:2:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.25 (s, 1H), 8.59 (brs, 2H), 8.36-8.31 (m, 1H), 7.96-7.85 (m, 3H), 7.75-7.68 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.6 Hz, 1H), 3.60-3.1 7 (m, 1 H) t 2.98-2.83 (m, 2H), 2.44-2.32 (m, 2H), 2.05-1 .95 
(m, 2H), 1 .77-1 .47 (m, 6H), 1 .35-0.99 (m, 6H). 

Example 21 (3) 

4-(3-(6-Dimethylamlnohexanoylamino)phenyl)-2H-phthalazln-1-one hydrochloride 



TLC: Rf 0.35 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-de) : 5 12.85 (s, 1H), 10.18 (s, 1H), 9.97 (bra, 1H), 8.36-8.32 (m, 1H), 7.91-7.89 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1H) f 7.24 (d, J = 7.8 Hz, 1H), 3.05-2.95 (m, 2H), 2.71 (d, J = 4.8 Hz, 6H), 2.35 (t f J = 7.2 Hz, 
2H), 1.72-1.52 (m, 4H), 1.39-1.22 (m, 2H). 



[0259] 



o 
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Example 21 (4) 



4-(3-(5-(Thiazolidin-3-yl)valerylamino)phenyl)-2H-phthalazin-1-one 



5 



[0260] 



20 



10 



15 




TLC: Rf 0.50 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 8 12.83 (s, 1H), 10.05 (s, 1H), 8.35-8.30 (m, 1H), 7.94-7.86 (m, 3H), 7.75-7.69 (m, 2H), 7.46 (t, J = 
25 7.8 Hz, 1 H), 7.23 (d, J = 7.8 Hz, 1 H), 3.99 (s, 2H), 2.97 (t J = 6.3 Hz, 2H), 2.75 (t, J = 6.3 Hz, 2H), 2.36-2.26 (m, 4H), 
1.68-1.58 (m, 2H), 1.51-1.41 (m, 2H). 

Example 21 (5) 

30 4-(3-(5-(Furan-2-ylmethylamino)valerylamlno)phenyl)-2H-phthalazin-1-one hydrochloride 
[0261] 



so TLC: Rf 0.33 (Chloroform : Methanol : 28% Ammonia water =9:1 : 0.1); 

NMR (DMSO-d 6 ): 6 12.84 (s, 1H), 10.30 (s, 1H), 9.37-9.20 (br, 2H), 8.35-8.30 (m, 1H), 7.94-7.83 (m, 3H), 7.74-7.68 
(m, 3H), 7.45 (t, J = 7.8 Hz, 1H) r 7.23 (d, J = 7.8 Hz, 1H), 6.62-6.61 (m, 1H), 6.50-6.48 (m, 1H), 4.17 (t, J = 5.0 Hz, 
2H), 2.95-2.79 (br, 2H), 2.42-2.30 (br, 2H), 1.74-1.51 (br, 4H). 



35 
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Example 21 (6) 

4«(3-(5-(N-Methyl-N-propylamino)valeiylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0262] 



o 




TLC: Rf 0.32 (Chloroform : Methanol : Acetic acid =8:2: 0.5); 

NMR (DMSO-dg) : 5 12.84 (s, 1H), 10.26 (s, 1H), 9.98 (brs, 1H) f 8.35-8.32 (m, 1H), 7.89 (m, 3H), 7.72 (m, 2H), 7.46 
(t, J = 7.2 Hz, 1 H), 7.24 (d, J = 7.2 Hz, 1 H), 2.98 (m, 4H), 2.68 (s, 3H), 2.40 (m : 2H), 1 .65 (m, 6H), 0.87 (t, J = 7.2 Hz, 3H). 

Example 21 (7) 

4-(3-(5-(2-Dimethylaminoethylamlno)valerylamino)phenyl)-2H-phthalazin-1-one di hydrochloride 
[0263] 



o 




TLC: Rf 0.10 (Acetic acid); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.72 (brs, 1 H), 10.24 (s, 1 H), 9.19 (brs, 2H), 8.35-8.32 (m, 1H), 7.92-7.88 (m, 3H), 
7.74-7.70 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.42 (m, 4H), 2.98 (brs, 2H), 2.82 (s, 6H), 2.39 (m, 
2H), 1.67 (brs, 4H). 
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Example 21(8) 

4-(3-(5-Diethy!aminovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0264] 



O 




TLC: Rf 0.17 (Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.1); 

NMRfDMSO-d^S^^S.IH), 10.30 (s, 1 H), 10.15-9.99 (br, 1H), 8.36-8.30 (m, 1H), 7.89-7.83 (m, 3H), 7.75-7.68 
(m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 3.08-2.99 (m, 6H), 2.44-2.32 (br, 2H), 1.77-1.48 (br, 4H), 
1.18 (t, J=7.2 Hz, 6H). 

Example 21 (9) 

4-(3-(5-(Azetidine-1-yl)valerylamino)phenyl)-2H-phthaiazin-1-one hydrochloride 
[0265] 




TLC: Rf 0.37 (Chloroform : Methanol : Acetic acid = 8:2: 1); 

NMR (DMSO-ds) : 8 12.84 (s, 1H), 10.21 (s, 2H), 8.36-8.31 (m, 1H), 7.94-7.86 (m, 3H), 7.74-7.69 (m, 2H), 7.46 (t, J = 
7.8 Hz, 1H), 7.24 (d, J = 7.5 Hz, 1H), 4.10-3.86 (m, 4H), 3.15-3.07 (m, 2H), 2.50-2.16 (m, 4H), 1 .68-1 .44 (m, 4H). 
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Example 21 (10) 

4-(3-(5-Ben2ylaminovalerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0266] 



10 



15 



20 




25 



30 



35 



40 



45 



50 



55 



TLC: Rf 0.33 (Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.1); 

NMR (DMSO-d 6 ): 5 12.84 (s, 1H), 10.28 (s, 1H) f 9.33-9.11 (br, 2H), 8.35-8.30 (m, 1H), 7.93-7.83 (m, 3H), 7.74-7.68 
(m, 2H), 7.55-7.35 (m, 6H), 7.23 (d t J = 7.6 Hz, 1 H), 4.09 (t, J = 5.8 Hz : 2H), 2.98-2.79 (br, 2H), 2.36 (t, J = 7.0 Hz, 
2H), 1.79-1.52 (br,4H). 

Example 21(11) 

4-(3-(5-(N-(Furan-2-yl)methyl-N-methylamino)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0267] 




TLC: Rf 0.49 (Chloroform : Methanol : Acetic acid = 8:2: 1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.40 (s, 1H), 10.24 (s, 1H), 8.35-8.31 (m, 1H), 7.93-7.86 (m, 3H), 7.80 (d, J = 1.5 
Hz, 1H), 7.74-7.70 (m, 2H), 7.46 (t, J = 8.1 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 6.73 (d, J = 3.3 Hz, 1H), 6.55-6.53 (m, 
1H), 4.44-4.30 (m, 2H), 3.14-2.90 (m, 2H), 2.65 (d, J = 4.5 Hz, 3H), 2.39 (t, J = 7.5 Hz, 2H), 1 .80-1.54 (m, 4H). 
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Example 21 (12) 

4-(3-(5-(N-t-Butyl-N-methylamino)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0268] 



o 




TLC: Rf 0.20 (Chloroform : Methanol : 28% Ammonia water = 9:1 : 0.1); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.30 (s, 1H), 9.88-9.69 (br, 1H), 8.35-8.30 (m, 1H), 7.94-7.83 (m, 3H), 7.76-7.68 
(m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 3.29-3.18 (m s 1H), 2.81-2.60 (m, 4H), 2.40 (t, J = 6.8 Hz, 
2H), 1 .87-1.52 (br, 4H), 1 .31 (s, 9H). 

Example 21(13) 

4-(3-(5-(N-Methyl-N-2-propynylamino)vaierylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0269] 



o 




TLC: Rf 0.34 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 5 12.84(s, 1H), 10.56 (brs, 1H), 10.21 (s, 1H), 8.33 (m, 1H), 7.86 (m, 3H), 7.72 (m, 2H), 7.46 (t, J 
= 7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 4.09 (s, 2H), 3.84 (s, 1 H)', 3.1 0 (m, 2H), 2.77 (s, 3H), 2.39 (m, 2H), 1 .65 (m, 4H). 
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Example 21 (14) 

4-(3-(5-(N-lsobuty l-N-methy lamino)valery lamino)phenyl)-2H-phthalazin-1 -one hydroch loride 
[0270] 



10 



15 



20 




25 



TLC: Rf 0.22 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-dg) : 8 12.85 (s, 1H), 10.24 (s, 1H), 9.25 (brs, 1H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J - 7.8 Hz, 1 H), 3.08-2.81 (m, 4H), 2.71 (d, J = 4.8 Hz, 3H), 2.40 (t, J - 6.6 Hz, 
2H), 2.05-1.98 (m, 1H), 1.70-1.62 (m, 4H), 0.95-0.91 (m, 6H). 



Example 21 (15) 

30 4-(3-(4-Morpholinobutyrylamino)phenyl)-2H-phthalazin-1-one 
[0271] 



35 



40 



45 




Hydrochloride: 

so TLC: Rf 0.27 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO) : 8 12.85 (s, 1H), 10.60 (brs, 1H), 10.31 (s, 1H), 8.36-8.30 (m, 1H), 7.94-7.85 (m, 3H), 7.76-7.68 (m, 
2H), 7.47 (t, J =7.8 Hz, 1 H), 7.26 (d, J = 7.8 Hz, 1 H), 3.98-3.88 (m, 2H), 3.80-3.68 (m, 2H), 3.48-3.38 (m, 2H , overlapped 
with H20), 3.16-2.98 (m, 4H), 2.52-2.42 (m, 2H overlapped with DMSO), 2.06-1 .94 (m, 2H). 

55 Methanesulfonate: 

[0272] TLC: Rf 0.46 (Chloroform : Methanol =10:1); 

NMR (DMSO-de, DMSO = 2.49ppm) : 8 12.85 (s, 1H), 10.22 (s, 1H), 9.68 (brs, 1H), 8.35-8.32 (m, 1H), 7.92-7.88 (m, 
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3H), 7.72-7.68 (m, 2H), 7.48 (t, J = 7.8 Hz, 1 H), 7.26 (d, J = 7.8 Hz, 1 H), 3.98-3.95 (m, 2H), 3.69-3.61 (m, 2H), 3.47-3.34 
(m, 2H), 3.16-3.04 (m, 4H), 2.48-2.43 (m, 2H), 2.32 (s, 3H), 2.00-1 .94 (m, 2H). 

Example 21 (16) 

4-(3-(5-(N-Ethyl-N-methylamino)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0273] 



w 



15 



20 



25 

TLC: Rf 0.23 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-d 6 ) : 8 12.86 (s, 1H), 10.25 (s, 1H), 9.93 (brs, 1H), 8.35-8.32 (m, 1H), 7.93-7.86 (m, 3H), 7.75-7.69 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.5 Hz, 1H), 3.18-2.92 (m, 4H), 2.67 (d, J = 5.1 Hz, 3H), 2.40 (t, J = 6.6 Hz, 
30 2H), 1 .76-1 .56 (m, 4H), 1 .20 (t, J = 7.5 Hz, 3H). 

Example 21 (17) 

4-(3-(5-(2,2,2-Trifluoroethylamino)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 

35 

[0274] 




40 



45 



50 




h If 



55 



TLC: Rf 0.35 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 6 12.85 (s, 1H), 10.24 (s, 1H), 9.71 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.85 (m, 3H), 7.75-7.69 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 4.05 (q, J = 9.6 Hz, 2H), 3.01 (t, J = 7.8 Hz, 2H), 2.38 (t, J = 6.6 
Hz, 2H), 1 .78-1 .58 (m, 4H). 
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Example 21 (18) 

4-(3-(5-Cyclopropylaminovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0275] 



10 



15 



20 



25 



30 




TLC: Rf 0.56 (Chloroform : Methanol : Acetic acid = 9:1: 0.5); 

NMR (DMSO-dg) : 8 12.84 (s, 1H), 10.26 (s, 1H), 9.07-8.94 (br, 2H), 8.35-8.30 (m, 1H), 7.95-7.85 (m, 3H), 7.75-7.69 
(m, 2H), 7.45 (t, J = 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 3.02-2.90 (m, 2H), 2.70-2.58 (m, 1H), 2.44-2.32 (m, 2H), 
1.72-1.58 (m, 4H), 0.88-0.82 (m, 2H), 0.73-0.66 (m, 2H). 

Example 21 (19) 

4-(3-(5-(<^clohexylmethylamino)valerylamlno)phenyl)-2H-phthalazin-1-one hydrochloride 
[0276] 




TLC: Rf 0.31 (Chloroform : Methanol : Acetic acid = 9:1: 0.2); 
50 NMR (DMSO-de) : 8 12.84 (s, 1H), 10.26 (s, 1H), 8.60-8.47 (br, 2H), 8.36-8.30 (m, 1H), 7.94-7.85 (m, 3H) f 7.75-7.68 
(m, 2H), 7.46 (t, J = 7.5 Hz, 1H), 7.24 (d, J = 7.5 Hz, 1H), 2.93-2.82 (m, 2H), 2.75-2.66 (m, 2H), 2.43-2.33 (m, 2H), 
1.78-1.50 (m, 10H), 1.25-1.00 (m, 3H), 0.98-0.83 (m, 2H). 
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Example 21 (20) 

4-(3-(5-(N,N-Bis(2-methoxyethyl)amino)valeiylamino)phenyl)-2H-phthalazin-1-^ hydrochloride 
[0277] 




s 

OCH 3 

TLC: Rf 0.24 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 6 12.86 (s, 1H), 10.28 (s, 1H), 9.84 (brs, 1H), 8.36-8.32 (m, 1H), 7.90 (m, 3H), 7.71 (m, 2H), 7.46 
(t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.67 (t, J = 5.0 Hz, 4H), 3.46 (m, 4H), 3.27 (s, 6H), 3.13 (m, 2H), 2.39 (m, 
2H), 1 .65 (m, 4H). 

Example 21 (21) 

4-(3-(5-frhiophen-2-ylmethylamino)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0278] 




TLC: Rf 0.53 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.21 (s, 1H), 9.04 (brs, 2H), 8.36-8.32 (m, 1H), 7.92-7.88 (m, 3H), 7.74-7.70 (m, 
2H), 7.62 (dd, J = 5.2, 1 .2 Hz, 1 H), 7.47 (t, J = 7.8 Hz, 1 H), 7.30-7.23 (n% 2H), 7.08 (dd, J = 5.2, 3.4 Hz, 1 H), 4.35 (m, 
2H), 2.91 (m, 2H), 2.37 (m, 2H), 1 .65 (m, 4H). 
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Example 21 (22) 

4-(3-(5-(N-Methyl-N-isopropylamino)valerylam hydrochloride 
5 [0279] 



o 




TLC: Rf 0.23 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.18 (s, 1H), 9.34 (brs, 1H), 8.35-8.32 (m, 1H), 7.92-7.86 (m, 3H), 7.71 (m, 2H), 
7.47 (t, J = 7.8 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1 H), 3.50 (m, 1 H), 3.08-2.95 (m, 2H), 2.62 (d, J - 4.8 Hz, 3H) ; 2.40 (t, J 
25 = 6.9 Hz, 2H), 1 .65 (m, 4H), 1 .22 (d, J = 6.6 Hz, 3H), 1 .1 8 (d, J = 6.6 Hz, 3H). 

Example 21 (23) 

4-(3-(5-(Tetrahydrofuran-2-ylmethylam hydrochloride 

30 

[0280] 



35 



40 



45 




TLC: Rf 0.50 (Chloroform : Methanol : Acetic acid = 8:2: 0.3); 
50 NMR (DMSO-dg) : 8 12.85 (s, 1H), 10.28 (s, 1H), 8.94-8.80 (br, 1H), 8.72-8.58 (br, 1H), 8.35-8.31 (m, 1H), 7.95-7.86 
(m, 3H), 7.76-7.69 (m, 2H), 7.46 (t, J = 8.0 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 4.17-4.07 (m, 1H), 3.80-3.75 (m, 1H), 
3.72-3.64 (m, 1H), 3.08-2.80 (m, 4H), 2.40-2.35 (m, 2H), 2.05-1.48 (m, 8H). 



55 



118 

NSDCCIO: <£P 1 148053A1_I_> 



EP 1 148 053 A1 



Example 21 (24) 

4-(3-(5-t-Butylaminovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0281] 



o 




TLC: Rf 0.55 (Chloroform : Methanol : Acetic acid = 8:2: 0.3); 

NMR (DMSO-de) : 6 12 85 (s, 1H), 10.29 (s, 1H), 8.70-8.60 (br, 2H), 8.36-8.31 (m, 1H), 7.94-7.86 (m, 3H), 7.76-7.70 
(m, 2H), 7.46 (t. J = 8.0 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 2.90-2.78 (m, 2H), 2.45-2.38 (m, 2H), 1.75-1.60 (m, 4H), 
1.26 (s, 9H). 

Example 21 (25) 

4-(3-(5-Neopentylaminova!erylamino) phenyl)-2H-phthalazin-1 -one hydrochloride 
[0282] 



o 




TLC: Rf 0.49 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.26 (s, 1H), 8.35-8.32 (m, 1H), 8.26 (brs, 2H), 7.91-7.88 (m, 3H), 7.75-7.70 (m, 
2H), 7.47 (t, J = 7.8 Hz 5 1H), 7.24 (d, J = 7.8 Hz, 1H), 2.90 (m, 2H), 2.72 (m, 2H), 2.39 (t, J = 6.9 Hz, 2H), 1.72-1 .62 
(m, 4H), 0.96 (s, 9H). 
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Example 21 (26) 

4-(3-(5-(2-Propynylamino)valerylamino)phenyl)-2H-phthalazin-1-on hydrochloride 
[0283] 




TLC: Rf 0.33 (Chloroform : Methanol : 28% Ammonia water =9:1 : 0.1); 

NMR (DMSO-d 6 ) : 8 12.84 (s, 1H), 10.27 (s, 1H), 9.46-9.24 (br, 2H), 8.35-8.30 (m, 1H), 7.94-7.83 (m, 3H), 7.75-7.68 
(m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 3.92-3.79 (br, 2H), 3.6 8 (t, J = 2.4 Hz, 1H), 3.04-2.96 (br, 
2H), 2.43-2.31 (br, 2H), 1 .79-1 .50 (br, 4H). 

Example 21 (27) 

4-(3-(5-sec-Butylaminovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0284] 



o 




TLC: Rf 0.48 (Chloroform : Methanol : 28% Ammonia water =4:1 : 0.1 ); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.28 (s, 1H), 8.77-8.43 (br, 2H), 8.35-8.30 (m, 1H), 7.94-7.84 (m, 3H), 7.75-7.68 
(m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 3.11-2.78 (br, 3H), 2.43-2.32 (br, 2H), 1.82-1.32 (m, 6H), 
1 .17 (d, J = 6.6Hz, 3H), 0.86 (t, J = 7.4Hz, 3H). 
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Example 21 (28) 

4-(3-(5-Ethylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 
[0285] 




TLC: Rf 0.54 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-dt) : 8 12.90 (s : 1H), 9.72 (s, 1H), 8.54 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.89 (m, 3H), 7.76-7.72 (m, 
1 H), 7.66 (d, J = 8.1 Hz, 1H), 7.41 (dd, J = 8.1 , 1 .8 Hz, 1 H), 2.94-2.82 (m, 4H), 2.52-2.42 (m, 2H), 1 .66-1 .58 (m, 4H), 
1.16 (t, J = 7.5 Hz, 3H). 

Example 21 (29) 

4-(3-(5-Butylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 
[0286] 




TLC: Rf 0.33 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO-dg) : 6 12.90 (s, 1H), 9.73 (s, 1H), 8.60 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.88 (m, 3H), 7.75-7.72 (m, 1 
H), 7.66 (d, J = 8.1 Hz, 1 H), 7.41 (dd, J = 8.4, 2.1 Hz, 1 H), 2.94-2.78 (m, 4H), 2.51-2.42 (m, 2 H), 1 .68-1 .50 (m, 6H), 
1 .36-1 .24 (m, 2H), 0.86 (t, J = 7.2 Hz, 3H). 
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Example 21 (30) 

4-(3-(5-Cydopropylmethylaminovaleryiamino)p^ hydrochloride 
[0287] 



10 



15 



20 



25 



30 




TLC: Rf 0.77 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-de) : 5 12.85 (s, 1H), 10.25 (s, 1H), 8.67 (brs, 2H), 8.35-8.32 (m, 1H), 7.92-7.88 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J - 7.8 Hz, 1H), 2.89 (m, 2H), 2.76 (m, 2H), 2.38 (m, 2H), 1 .65 (brs, 4H), 1 .02 
(m, 1H), 0.54 (m, 2H), 0.33 (m, 2H). 

Example 21 (31) 

4-(3*(5-Cyclopentylmethylaminovalerylarnino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0288] 



35 



40 



45 




50 



TLC: Rf 0.59 (Chloroform : Methanol : Acetic acid = 8:2: 0.2); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.24 (s, 1H), 8.55-8.43 (br, 2H), 8.36-8.31 (m, 1H), 7.94-7.86 (m, 3H), 7.75-7.69 
(m, 2H), 7.46 (t, J = 7.8.HZ, 1H), 7.24 (d, J = 7.8 Hz, 1H), 2.94-2.77 (m, 4H), 2.43-2.35 (m, 2H), 2.20-2.06 (m, 1H), 
1.80-1.40 (m, 10H), 1.26-1.13 (m, 2H). 
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Example 21 (32) 

4-(3-(5-Cyclobutylaminovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0289] 



10 



15 



20 



25 



30 




TLC: Rf 0.59 (Chloroform : Methanol : Acetic acid = 8:2: 0.2); 

NMR (DMSO-d 6 ) : 6 12.85 (s, 1H), 10.25 (s, 1H) t 9.01-8.86 (br, 2H), 8.36-8.30 (m, 1H), 7.95-7.85 (m t 3H), 7.76-7.68 
(m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.70-3.50 (m, 1H), 2.82-2.68 (m, 2H), 2.42-2.32 (m, 2H), 
2.20-2.06 (m, 4H), 1.82-1 .55 (m t 6H). 

Example 21 (33) 

4-(3-(5-(2-Fluoroethylamino)valerylamino) phenyl)-2H-phthalazin-1 -one hydrochloride 
[0290] 



35 



40 



45 



50 




TLC: Rf 0.35 (Chloroform : Methanol : Acetic acid =8:2:1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.24 (s, 1H), 8.99 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.85 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 8.1 Hz, 1H), 7,24 (d, J = 9.3 Hz, 1 H), 4.72 (dt, J = 46.8, 4.8 Hz, 2H), 3.26-3.18 (m, 2H), 3.02-2.90 (m, 
2H), 2.41-2.36 (m, 2H), 1 .78-1 .58 (m, 4H). 
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Example 21 (34) 

4-(3-(5-Morpholinovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 
5 [0291] 



10 



15 




20 

TLC: Rf 0.23 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 5 12.90 (s, 1H), 10.41 (brs, 1H), 9.72 (s, 1H), 8.38-8.31 (m, 1H), 7.96-7.86 (m, 3H), 7.76-7.71 (m, 
1 H), 7.66 (d, J = 8.4 Hz, 1 H), 7.41 (dd, J - 8.4, 2.1 Hz, 1 H), 3.98-3.90 (m, 2H), 3.76-3.68 (m, 2H), 3.42-3.30 (m, 2H), 
25 3.14-2.94 (m, 4H), 2.50-2.41 (m, 2H), 1 .80-1 .56 (m, 4H). 

Example 21 (35) 

4-(3-(5-Dimethylaminovalerylamino)-4-methoxyphenyl)-2H-phthalazin-1-one hydrochloride 

30 

[0292] 



35 



40 



45 




50 



TLC: Rf 0.28 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 8 12.78 (s, 1H), 10.20-10.03 (br, 1H), 9.30 (s, 1H), 8.35-8.30 (m, 1H), 8.21 (d, J = 2.0 Hz, 1H), 
7.94-7.83 (m, 2H), 7.80-7.73 (m, 1 H), 7.30 (dd, J = 8.5, 2.0 Hz, 1H), 7.20 (d, J = 8.5 Hz, 1H), 3.92 (s, 3H), 3.07-2.97 
(m, 2H), 2.70 (d, J = 4.8 Hz, 6H), 2.49-2.40 (m, 2H), 1 .74-1 .50 (m, 4H). 
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Example 21 (36) 

4_(3_(5.(2-Methyl-2-propenylam hydrochloride 
[0293] 



10 



15 



20 




TLC: Rf 0.43 (Chloroform : Methanol : 28% Ammonia water =9:1:0.1); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.29 (s, 1H), 9.02-8.83 (br, 2H), 8.35-8.30 (m, 1H), 7.94-7.84 (m, 3H), 7.75-7.68 
25 (m, 2H), 7.45 (t, J = 7.8 Hz, 1 H), 7.23 (d, J = 7.8 Hz, 1 H) t 5.07 (s, 2H), 3.61 -3.37 (br, 2H), 2.94-2.88 (br, 2H), 2.43-2.32 
(br,2H), 1.77-1.65 (m, 7H). 

Example 21 (37) 

30 4-(3-(5-(2-(1 -Cyclohexen-1 -yl)ethylamino)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0294] 



35 



40 



45 




50 



TLC: Rf 0.40 (Chloroform : Methanol : 28% Ammonia water =9:1 : 0.1); 

NMR (DMSO-de) : 5 12.91-12.76 (br, 1H), 10.28 (s, 1H), 7.35-7.68 (m, 8H), 7.45 (t, J = 7.6 Hz, 1H), 723 (d, J = 7.6 
Hz, 1H), 5.47-5.39 (br, 1H), 2.97-2.74 (br, 4H), 2.43-2.10 (br, 4H), 1 .99-1.79 (br, 4H), 1.74-1 .48 (br, 8H). 
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Example 21 (38) 

4-(3-(5-Dimethy!aminovaleiylamino)-4-hydroxyphenyl)-2H-phthalazin-1-one hydrochloride 
5 [0295] 



10 



15 



20 




TLC: Rf 0.26 (Chloroform : Methanol : Acetic acid = 6:4: 1 ); 

NMR (DMSO-d 6 ) : 5 12.74 (s, 1H), 10.26 (s, 1H), 9.58-9.43 (br, 1H), 9.35 (s, 1H), 8.36-8.30 (m, 1H) t 8.07 (d, J = 1.8 
25 Hz, 1 H), 7.93-7.74 (m, 3H), 7.1 6 (dd, J = 8.1 , 1 .8 Hz, 1 H), 7.02 (d, J = 8.1 Hz, 1 H), 3.1 0-3.00 (m, 2H), 2.73 (d, J = 3.3 
Hz, 6H), 2.50-2.45 (m, 2H), 1 .72-1 .53 (m, 4H). 

Example 21 (39) 

30 4-(3-(5-(1 ,2-Dimethylpropylamino)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0296] 



35 



40 



45 




50 



55 



TLC: Rf 0.54 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.21 (s, 1H), 8.39 (brs, 1H), 8.35-8.32 (m, 1H), 8.16 (brs, 1H), 7.93-7.86 (m, 3H), 
7.73-7.70 (m, 2H), 7.47 (t, J - 7.8 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1H), 3.06-2.92 (m, 3H), 2.39 (t, J = 6.3 Hz, 2H), 2.04 
(m, 1H), 1.66 (m,4H), 1.09 (d, J = 6.6 Hz, 3H), 0.89 (d, J = 8.7 Hz, 3H), 0.86 (d, J = 8.7 Hz, 3H). 
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Example 21 (40) 



4-(3-(5Thiomorpholinovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



[0297] 



o 





•HCI 

O 



TLC: Rf 0.38 (Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.1); 

NMR (DMSO-d 6 ) : 8 12.84 (s, 1H), 10.75-10.52 (br, 1H), 10.26 (s, 1H), 8.35-8.30 (m, 1H), 7.94-7.84 (m, 3H), 7.75-7.68 
(m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.23 (d, J - 7.8 Hz, 1H), 3.72-3.59 (m, 2H), 3.23-2.97 (m, 6H), 2.88-2.72 (m, 2H), 
2.39 (t, J = 7.0 Hz, 2H), 1.81-1.53 (m, 4H). 

Example 21 (41) 

4-(3-(5-(4-Methylpiperazin-1 -yi)valerylamino)phenyl)-2H-phthalazln-1 -one dihydrochloride 



TLC: Rf 0.13 (Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.1); 

NMR (DMSO-dg) : 5 12.84 (s, 1H), 12.00-11 .40 (br, 2H), 10.27 (s, 1H), 8.35-8.30 (m, 1H), 7.94-7.83 (m, 3H), 7.75-7.68 
(m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 3.85-2.98 (br, 10H), 2.79 (s, 3H), 2.39 (t, J = 6.8 Hz, 2H), 
1.83-1 .52 (br, 4H). 



[0298] 



o 
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Example 21 (42) 

4-(3-(5-Dimethy!aminovalerylamino)-4-fluorophenyl)-2H-phthalazin-1-one hydrochloride 
5 [0299] 



10 



15 



20 




TLC: Rf 0.41 (Chloroform Methanol : 28% Ammonia water = 9:1: 0.2); 
25 NMR (DMSO-d 6 ) : 5 12.86 (s, 1H), 10.10-9.95 (br, 1H), 9.95 (s, 1H), 8.35-8.31 (m, 1H), 8.16-8.11 (m, 1H), 7.95-7.85 
(m, 2H), 7.74-7.68 (m, 1H), 7.46-7.32 (m, 2H), 3.06-3.00 (m, 2H), 2.71 (s, 6H), 2.49-2.43 (m, 2H), 1.74-1.50 (m, 4H). 

Example 21 (43) 

30 4-(3-(5-Cyclopropylaminovalerylamino)-4-chlorophenyl)-2H-phthala2in-1-one hydrochloride 
[0300] 



35 



40 



45 




50 



55 



TLC: Rf 0.43 (Chloroform : Methanol : 28% Ammonia water = 9:1: 0.2); 

NMR (DMSO-d 6 ) : 5 12.90 (s : 1H), 9.70 (s, 1H), 8.73-8.57 (br, 2H), 8.37-8.31 (m, 1H), 7.96-7.86 (m, 3H) t 7.76-7.69 
(m, 1H), 7.66 (d, J = 8.1 Hz, 1H), 7.41 (dd, J = 8.1 , 2.0 Hz, 1H), 3.06-2.90 (m, 2H), 2.74-2.60 (m, 1H), 2.50-2.40 (m, 
2H), 1 .76-1 .56 (m, 4H), 0.85-0.65 (m, 4H). 
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Example 21 (44) 

4_(3-(5-(2-Fluoroethylamino)^ hydrochloride 
[0301] 



10 



15 



20 



25 



30 




TLC: Rf 0.51 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-d 6 ) : 8 12.90 (s : 1H), 9.71 (s, 1H), 8.97-8.84 (br, 2H), 8.37-8.31 (m, 1H), 7.95-7.86 (m, 3H), 7.76-7.70 
(m, 1H), 7.66 (d, J - 8.4 Hz, 1H), 7.41 (dd, J = 8.4, 2.1 Hz, 1H), 4.71 (dt, J - 47.0, 4.6 Hz, 2H), 3.37-3.18 (m, 2H), 
3.02-2.90 (m, 2H), 2.50-2.40 (m, 2H), 1.76-1.60 (m, 4H). 

Example 21 (45) 

4-(3-(5-Dimethylaminovalerylamino)-4-methylphenyl)-2H-phthaiazin-1-one hydrochloride 
[0302] 



35 



40 



45 




CH3 



50 



TLC: Rf 0.25 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-dg) : 5 12.82 (s, 1H), 10.25-10.06 (br, 1H), 9.53 (s, 1H), 8.36-8.30 (m, 1H), 7.93-7.84 (m, 2H), 7.79-7.73 
(m, 1H), 7.66 (s, 1H), 7.37 (d, J = 7.7 Hz, 1H), 7.29 (d, J = 7.7 Hz, 1H), 3.09-2.97 (m, 2H), 2.71 (d, J = 4.5 Hz, 6H), 
2.46-2.40 (m, 2H), 2.31 (s, 3H), 1.76-1.56 (m, 4H). 
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Example 21 (46) 

4-(3-(5-(2-Methyl-2-propenylamino)vate hydrochloride 
5 [0303] 



o 




TLC: Rf 0.50 (Chloroform : Methanol : 28% Ammonia water = 9:1: 0.2); 

NMR (DMSO-d 6 ) : 8 12.90 (s, 1H), 9.71 (s, 1H), 8.80-8.67 (br, 2H), 8.36-8.31 (m, 1H), 7.95-7.86 (m, 3H), 7.76-7.70 
25 (m, 1H), 7.66 (d f J - 8.1 Hz, 1H), 7.41 (dd, J = 8.1, 2.0 Hz, 1H), 5.07 (s, 2H), 3.49 (t, J = 5.4 Hz, 2H), 2.94-2.82 (m, 
2H), 2.48-2.43 (m, 2H), 1 .77 (s, 3H), 1 .77-1 .58 (m, 4H). 

Example 21 (47) 

30 4-(3-(5-(2-Propenylamino)valerylamino)phenyl)-2H-phthalazln-1 -one hydrochloride 
[0304] 



35 



40 



45 




TLC: Rf 0.56 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.25 (s, 1H), 8.91 (brs, 2H), 8.36-8.31 (m, 1H), 7.93-7.85 (m, 3H), 7.76-7.68 (m, 
50 2H), 7.46 (t, J = 8.1 Hz, 1H), 7.24 (d, J = 7.5 Hz, 1H), 5.95-5.82 (m, 1H) ; 5.44 (dd, J = 17.4, 1.2 Hz, 1H), 5.37 (d, J = 
10.2 Hz, 1H), 3.57-3.51 (m, 2H), 2.92-2.80 (m, 2H), 2.41-2.34 (m, 2H), 1.69-1.60 (m, 4H). 
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Example 21 (48) 

4-(3-(5-(2-Propynylamino)valeryte^ hydrochloride 
5 [0305] 



10 



15 



20 




TLC: Rf 0.41 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-d 6 ) : 5 12.90 (s : 1H), 9.73 (s, 1H), 9.40-9.25 (br, 2H), 8.37-8.30 (m, 1H), 7.96-7.86 (m, 3H), 7.76-7.70 
25 (m t 1H), 7.66 (d, J = 8.4 Hz, 1H) : 7.40 (dd, J = 8.4, 2.0 Hz, 1H), 3.91-3.83 (m, 2H), 3.69 (t, J = 2.3 Hz, 1H), 3.00-2.88 
(m, 2H), 2.49-2.40 (m, 2H), 1 .74-1 .57 (m, 4H). 

Example 21 (49) 

30 4-(3-(5-(N-Methyl-N-propylamino)valerylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 
[0306] 



35 



40 



45 




50 



55 



TLC: Rf 0.29 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 8 12.90 (s, 1H), 10.01 (brs, 1H), 9.74 (s, 1H), 8.36-8.32 (m, 1H), 7.93-7.88 (m, 3H), 7.75-7.71 (m, 
1H), 7.67 (d, J = 8.2 Hz, 1H), 7.41 (m, 1H), 2.98 (m, 4H), 2.68 (d, J = 4.8 Hz, 3H), 2.48 (m, 2H), 1.70-1.59 (m, 6H), 
0.87 (t, J = 7.0 Hz, 3H). 
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Example 21 (50) 

4-(3-(5-isobutylaminovalerylarnino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0307] 




H k 



TLC: Rf 0.70 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

IMMR (DMSO-d 6 ) : 8 12.85 (s : 1H), 10.22 (s, 1H), 8.36-8.32 (m, 3H), 7.89 (m, 3H), 7.74-7.70 (m, 2H) f 7.51-7.19 (m, 
2H), 2.88 (m, 2H), 2.70 (m, 2H), 2.38 (m, 2H), 1.65 (m, 5H), 0.92 (d, J - 6.6 Hz, 6H). 



Example 21 (51) 

4-(3-(5-(2-Propenyloxyamino)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
30 [0308] 



35 



40 



45 




H 



TLC: Rf 0.46 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 6 12.84 (s, 1H), 11 .53 (brs, 1H), 10.18 (s, 1H) t 8.36-8.30 (m, 1H), 7.94-7.85 (m, 3H), 7.75-7.68 (m, 
3H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 5.97-5.84 (m, 1H) : 5.40 (dd, J = 17.1, 1.5 Hz, 1H), 5.32 (d, J = 
so 10.2 Hz, 1H), 4.54 (d, J = 5.7 Hz, 2H), 3.20-3.14 (m, 2H), 2.40-2.35 (m, 2H), 1.69-1.63 (m, 4H). 
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Example 21 (52) 

4-(3-(5-Cycloheptylaminovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0309] 




TLC: Rf 0.34 (Chloroform : Methanol : Acetic acid = 8:2: 0.1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.24 (s, 1H), 8.51 (m, 2H), 8.33 (m, 1H), 7.90 (m, 3H), 7.72 (m 1 2H), 7.46 (t, J = 
7.6 Hz, 1H), 7.24 (m, 1H), 3.10 (m,1H), 2.90 (m, 2H), 2.38 (m, 2H), 1.56 (m, 16H). 



Example 21 (53) 

4-(3-(5-(Piperidin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
30 [03101 



35 



40 



45 




TLC: Rf 0.38 (Chloroform : Methanol : Acetic acid = 8:2: 1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.24 (s, 1H), 9.73 (brs, 1H), 8.35-8.32 (m, 1H), 7.93-7.86 (m, 3H), 7.74-7.70 (m, 
so 2H) f 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J « 7.5 Hz, 1 H), 3.58-3.34 (m, 2H), 3.04-2.97 (m, 2H), 2.88-2.70 (m, 2H), 2.40 
(t, J = 6.9 Hz, 2H), 1 .84-1 .55 (m, 9H), 1 .44-1 .26 (m, 1 H). 



55 
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Example 21 (54) 



4-(3-(5-(2-Cyanoethylamino)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



[0311] 



o 





•HC! 

O 



CN 



TLC: Rf 0.45 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1); 

NMR (DMSO-d 6 ) : 6 12.84 (s, 1H), 10.29 (s, 1H), 9.24 (brs, 2H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 3H), 7.73-7.72 (m, 
2H), 7.46 (t, J = 8.0 Hz. 1H), 7.25 (d, J = 8.0 Hz, 1H), 3.27-3.16 (m, 2H), 2.99 (t, J = 7.5 Hz, 2H), 2.99-2.87 (m, 2H), 
2.40-2.36 (m, 2H). 1.65 (s, 4H). 

Example 21 (55) 

4-(3-(5-(Perhydroa7epin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 



TLC: Rf 0.61 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.20 (s, 1H), 9.66 (brs, 1H), 8.35-8.32 (m, 1H), 7.93-7.91 (m, 3H), 7.73-7.71 (m, 
2H), 7.47 (t, J = 7.5 Hz, 1H), 7.24 (d, J = 7.5 Hz, 1H), 3.09-3.05 (m, 6H), 2.39 (t, J = 6.3 Hz, 2H), 1 .78-1 .55 (m, 12H). 



[0312] 



o 
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Example 21 (56) 

4-(3-(5-Cyclobutylaminovalerylamino)^^hlorophenyl)-2H-phthalazin-1 -one hydrochloride 
[0313] 



o 




TLC: Rf 0.23 (Methylene chloride : Methanol = 5:1); 

NMR (DMSO-d 6 ) : 5 12.90 (s : 1H), 9.72 (s, 1H), 8.90 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.87 (m, 3H), 7.75-7.72 (m, 
1H), 7.65 (d, J = 8.4 Hz, 1H), 7.43-7.39 (m, 1H), 3.65-3.60 (m, 1H), 2.80-2.72 (m, 2H), 2.54-2.46 (m, 2H), 2.17-2.10 
(m,4H), 1.79-1.56 (m, 6H). 

Example 21 (57) 

4-(3-(5-(2 > 6-Dimethylmorpholin-4-yl)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0314] 



o 




CH 3 



TLC: Rf 0.51 , 0.70 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.58 (brs, 1H), 10.22 (s, 1H), 8.35-8.32 (m, 1H), 7.92-7.90 (m, 3H), 7.73-7.70 (m, 
2H) t 7.47 (t, J = 7.5 Hz, 1H), 7.26 (d, J = 7.5 Hz, 1H), 3.92-3.87 (m, 2H), 3.50-3.16 (m, 4H), 3.10-3.00 (m, 2H),2.59 (t, 
J = 10.8 Hz, 2H 3/10), 2.40 (t, J = 7.5 Hz, 2H 7/10), 1.74-1.62 (m, 4H), 1.40 (d, J = 7.2 Hz, 3H 3/10), 1.12 (d, J = 6.6 
Hz, 6H 7/10), 1.08 (d, J = 6.0 Hz, 3H 3/10). 
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Example 21 (58) 



4-(3-(5-(N-Ethyl-N-2-methoxyethylamino)valerylamino)phenyl)-2H-phthaJ hydrochloride 



5 



[0315] 



o 



15 



10 





20 



TLC: Rf 0.50 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1 ); 

NMR (DMSO-d 6 ): 5 12.85 (s, 1H), 10.23 (s t 1H), 9.62 (brs, 1H), 8.35-8.32 (m, 1H), 7.93-7.86 (m, 3H), 7.74-7.71 (m, 
25 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.26 (d, J = 7.8 Hz, 1H), 3.65 (t, J = 4.5 Hz, 2H), 3.30-3.24 (m, 2H), 3.28 (s, 3H), 3.13-3.10 
(m, 4H), 2.40 (t, J = 6.9 Hz, 2H), 1 .64 (brs, 4H), 1 .19 (t, J = 7.5 Hz, 3H). 

Example 21 (59) 

30 4-(3-(5-(2-Ethyl-4-methylimidazol-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0316] 



35 O 



TLC: Rf 0.60 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.38 (s, 1H), 8.35-8.32 (m, 1H), 7.89-7.88 (m, 3H), 7.75-7.69 (m, 2H), 7.45 (t, J = 
7.8 Hz, 1H), 7.36-7.33 (m, 1H), 7.24 (d : J = 7.8 Hz, 1H), 4.07 (t, J = 6.9 Hz, 2H), 2.94-2.88 (m, 2H), 2.43-2.38 (m, 2H), 
55 2.21 (s, 3H), 1 .76-1 .58 (m, 4H), 1 .25 (t, J = 7.5 Hz, 3H). 



40 



45 




50 
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Example 21 (60) 

4-(3-(5-Morpholinovalerylamino)-4-fluorophenyl)-2H-phthala2in-1-one hydrochloride 
5 [0317] 



10 



15 



20 




TLC: Rf 0.37 (Chloroform : Methanol : Acetic acid = 9:1:1); 

NMR (DMSO-d 6 ) : 8 12.86 (s, 1H), 10.38 (brs, 1H), 9.94 (s, 1H), 8.36-8.31 (m, 1H), 8.15 (dd, J = 7.8, 1.8 Hz, 1H), 
25 7.94-7.85 (m, 2H) f 773-7.68 (m, 1H), 7.46-7.33 (m, 2H), 3.96-3.91 (m, 2H), 3.71 (t, J = 11.7 Hz, 2H), 3.42-3.27 (m, 
2H), 3.14-2.93 (m, 4H), 2.52-2.42 (m, 2H), 1 .78-1 .54 (m, 4H). 

Example 21 (61) 

30 4-(3-(5-(1 ,2,5,6-Tetrahydropyridin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0318] 



35 



40 



45 




50 



55 



TLC: Rf 0.40 (Chloroform : Methanol : Acetic acid = 9:1:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.25 (s, 1H), 10.13 (brs, 1H), 8.35-8.31 (m, 1H), 7.94-785 (m, 3H), 7.75-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 5.93-5.84 (m, 1 H), 5.72-5.63 (m, 1 H), 3.83-3.70 (m, 1 H), 3.59-3.32 
(m, 2H), 3.14-2.98 (m, 3H), 2.52-2.35 (m, 3H), 2.32-2.18 (m, 1H), 1 .80-1 .54 (m, 4H). 



137 



EP 1 148 053 A1 

Example 21 (62) 

4-(3-(5-(Pyrrolidin-1 •yl)valerylamtno)-4-chlorophenyl)-2H-phthalazin-1 -one hydrochloride 
[0319] 



10 



15 



20 




25 



30 



35 



40 



45 



SO 



TLC: Rf 0.58 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1); 

NMR (DMSO-d 6 ) : 5 12.90 (s, 1H), 10.19 (brs, 1H), 9.72 (s, 1H), 8.35-8.32 (m, 1H), 7.94-7.87 (m, 3H), 7.75-7.72 (m, 
1 H) t 7.65 (d, J = 8.1 Hz, 1H), 7.43 (dd : J = 8.1, 2.1 Hz, 1H), 3.59-3.52 (m, 2H) : 3.16-3.07 (m, 2H), 2,96-2.93 (m, 2H), 
2.50-2.44 (m, 2H), 1 .97-1 .83 (m, 4H), 1 .76-1 .60 (m, 4H). 

Example 21 (63) 

4-(3-(5-((2S)-2-Methoxymethylpyrrolidin-1-yl)valerylamino)phenyl)-2H-phthalazin hydrochloride 
[0320] 




H 3 CO- 



TLC: Rf 0.20 (Chloroform : Methanol : Acetic acid = 8: 2 : 0.1); 

NMR (DMSO-dg) : 5 12.85 (s, 1H), 10.26 (s, 1H), 9.89 (brs, 1H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H) ? 3.68-3.29 (m, 5H), 3.29 (s, 3H), 3.05 (m, 2H), 2.39 (m, 2H), 
2.13-1.63 (m, 8H). 



55 



^JSDOCID: <EP _ 1148053A1_I_> 



138 



EP 1 148 053 A1 

Example 21 (64) 

4-(3-(5-(1 ,2,3-TriazoM -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[03211 




TLC: Rf 0.44 (Methylene chloride; Methanol =9:1); 

NMR <DMSO-d 6 ) : 5 12.83 (s, 1H), 10.09 (s, 1H), 8.35-8.32 (m, 1H), 8.12 (s, 1H), 7.91-7.86 (m, 3H), 7.73-7.68 (m, 
3H), 7.46 (t, J = 8.1 Hz, 1 H), 7.25-7.22 (m, 1H), 4.40 (t, J = 6.9 Hz, 2H), 2.36 (t, J = 7.5 Hz, 2H), 1 .88-1 .83 (m, 2H), 
1.56-1.51 (m, 2H). 

Example 21 (65) 

4-(3-(5-Cyclopentylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1 -one hydrochloride 
[0322] 

O 




TLC: Rf 0.27 (Methylene chloride : Methanol = 5:1); 

NMR (DMSO-d 6 ) : 5 12.90 (s : 1H), 9.72 (s, 1H), 8.58 (brs, 2H), 8.36-8.33 (m, 1H), 7.94-7.89 (m, 3H), 7.75-7.72 (m, 
1H), 7.65 (d, J = 8.4 Hz, 1H), 7.43- 7.40 (m, 1H), 3.40-3.39 (m, 1H), 2.95-2.85 (m, 2H), 2.49-2.40 (m, 2H), 1.98-1 .90 
(m, 2H), 1.66-1.50 (m, 10H). 
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Example 21 (66) 



4-(3-(5-(N-2-Methoxyethyl-N-methy^ hydrochloride 



5 



[0323] 



15 



10 





•HCI 

O 



OCH 3 



20 



CI 



CH 3 



TLC: Rf 0.51 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1); 
NMR (DMSO-d 6 ) : 5 12.90 (s, 1H), 9.86 (brs, 1H), 9.74 (s, 1H), 8.35-8.32 (m, 
25 1 H), 7.94-7.87 (m, 3H), 7.75-7.72 (m, 1 H), 7.65 (d, J = 8.4 Hz, 1 H), 7.43- 7.39 (m, 1 H), 3.64 (t, J = 5.1 Hz, 2H), 3.30-3.05 
(m, 7H), 2.74 (d, J = 4.5 Hz, 3H), 2.54-2.49 (m, 2H) t 1 .70-1 .62 (m, 4H). 

Example 21 (67) 

30 4-(3-(5-(2-Methylthioethylamino)valerylamlno)phenyl)-2H-phthalazin-1-one hydrochloride 
[0324] 



TLC: Rf 0.56 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1 ); 
50 NMR (DMSO-de) : 8 12.84 (s, 1H), 10.24 (s, 1H), 8.76 (brs, 2H), 8.35-8.32 (m, 1H), 7.92-7.88 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 8.1 Hz : 1H), 7.25 (d, J = 8.1 Hz, 1H), 3.12-3.04 (m, 2H), 2.98-2.88 (m, 2H), 2.73 (t, J = 6.9 Hz, 2H), 
2.42-2.35 (m, 2H), 2.08 (s, 3H), 1.68-1.62 (m, 4H). 



35 



o 



45 



40 




55 
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Example 21 (68) 

4-(3-(5-Morpholinovalerylamino)-4-methylphenyl)-2H-phthalazin-1-on^ hydrochloride 
[0325] 



o 




TLC: Rf 0.51 (Chloroform : Methanol : 28% Ammonia water = 9:1: 0.2); 

NMR (DMSO-d 6 ) : 8 12.81 (s, 1H), 10.56-10.40 (br, 1H), 9.49 (s, 1H), 8.35-8.30 (m, 1H), 7.92-7.84 (m, 2H), 7.78-7.71 
(m, 1H), 7.66 (d, J = 1.5 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 7.28 (dd, J = 7.8, 1.5 Hz, 1H), 3.96-3.89 (m, 2H), 3.78-3.67 
(m, 2H), 3.40-3.34 (m, 2H), 3.15-2.93 (m, 4H), 2.43 (t, J = 6.9 Hz, 2H), 2.30 (s, 3H), 1 .80-1.55 (m, 4H). 

Example 21 (69) 

4-(3-(5-(lmidazol-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0326] 



o 




TLC: Rf 0.36 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1 ); 

NMR (DMSO-de) : 8 12.85 (s, 1H), 10.25 (s, 1H), 9.18 (s, 1H), 8.38-8.32 (m, 1 H), 7.96-7.86 (m, 3H), 7.84-7.78 (m, 
1H), 7.76-7.68 (m, 3H), 7.52-7.42 (m, 1H), 7.30-7.22 (m, 1H), 4.25-4.19 (m, 2H), 2.44-2.36 (m, 2H), 1.88-1.80 (m, 2H), 
1.62-1.50 (m, 2H). 
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Example 21 (70) 

4-(3-(5-(3-Methoxypyrrolidin-1 -yl)valerylamino)phenyl)-2H-pkhalazin-1 -one hydrochloride 
s [0327] 

o 

10 II 




•HCI 



TLC: Rf 0.36 (Chloroform : Methanol : Acetic acid = 8: 2 : 0.1); 
25 NMR (DMSO-d 6 ) : 8 12.84 (s, 1H), 10.63 (brs, 1Hx1/2), 10.25 (s : 1Hx 1/2), 10.22(s, 1Hx1/2), 10.14 (brs, 1 Hx1/2), 8.35 
-8.32 (m, 1H), 7.89 (m, 3H), 7.73-7.71 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 4.09 (m, 1H), 3.56 
(m, 2H), 3.22 (s, 3H), 3.1 0 (m, 4H), 2.38 (t, J = 6.3 Hz, 2H), 2.25-1 .91 (m, 2H), 1 .65 (m, 4H). 

Example 21 (71) 

30 

4-(3-(5-(N-Methyl-N-2-propynylamino)valerylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 
[0328] 

35 



o 



40 




TLC: Rf 0.43 (Methylene chloride : Methanol =10:1); 

NMR (DMSO-d 6 ) : 5 12.90 (s, 1H), 11.03 (brs, 1H), 9.75 (s, 1H), 8.35-8.32 (m, 1H), 7.94-7.89 (m, 3H), 7.75-7.72 (m, 
1H), 7.65 (d, J = 8.1 Hz, 1H), 7.42 (d, J = 8.1 Hz, 1H), 4.06 (s, 2H), 3.82 (s, 1H), 3.14-3.04 (m, 2H), 2.74 (s, 3H), 
55 2.54-2.44 (m, 2H), 1 .73-1 .63 (m, 4H). 
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Example 21 (72) 



4-(3-(5-(1 -Methoxymethylcyclopentylamino)valerylamino)phenyl)-2H-phthala2in-1 -one hydrochloride 



5 



[0329] 



20 



10 



15 




TLC: Rf 0.36 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 
25 NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.24 (s, 1H), 8.64-8.52 (br, 2H), 8.36-8.31 (m, 1H), 7.95-7.85 (m, 3H), 7.76-7.69 
(m, 2H), 7.47 (t, J = 8.0 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 3.38 (s, 2H), 3.33 (s, 3H), 2.90-2.76 (m, 2H), 2.45-2.35 (m, 
2H), 1.80-1.47 (m, 12H). 

Example 21 (73) 

30 

4-(3-(5-(Tetrahydropyran-4-ylamino)valerylamlno)phenyl)-2H-phthalazin-1-one hydrochloride 



so TLC: Rf 0.32 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.26 (s, 1H), 8.92-8.77 (br, 2H), 8.36-8.30 (m, 1H), 7.95-7.85 (m, 3H), 7.77-7.68 
(m, 2H), 7.46 (t, J = 8.0 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 3.94-3.83 (m, 2H), 3.38-3.14 (m, 3H), 2.99-2.83 (m, 2H), 
2.45-2.34 (m, 2H), 2.00-1 .87 (m, 2H), 1 .77-1 .48 (m, 6H). 



[0330] 



35 



40 



45 




55 
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Example 21 (74) 

4-(3-(5-(3-Methoxypiperidin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
5 [0331] 

o 



10 



15 



20 




TLC: Rf 0.49 (Chloroform : Methanol : Acetic acid = 8: 2 : 0.1); 

NMR (DMSO-d 6 ): 5 12.85 (s, 1H), 10.58 (brs, 1Hx1/2) : 10.34 (s, 1Hx1/2), 10.29 (s, 1Hx1/2), 9.12 (brs, 1Hx1/2), 
25 8.35-8.32 (m, 1H), 7.91-7.88 (m, 3H), 7.75-7.70 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.66-3.03 
(m, 7H), 3.28 (s, 3H), 2.40-2.30 (m, 2H), 2.09-1 .50 (m, 8H). 

Example 21 (75) 

30 4-(3-(5-(2-Methoxycyclohexylamino)valeiylamino)phenyl)-2H-phthalazin-1-o hydrochloride 
[0332] 




so TLC: Rf 0.44 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.29 (s, 1H), 8.93-8.76 (br, 1H), 8.48-8.31 (m, 2H), 7.95-7.86 (m, 3H), 7.76-7.69 
(m, 2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 3.30-3.22 (m, 1 H), 3.29 (s, 3H), 3.00-2.80 (m, 3H), 2.43-2.35 
(m, 2H), 2.23-2.02 (m, 2H), 1 .80-0.95 (m, 10H). 



M5V*TTiir> <FP 114ftOS3A1 I > 
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Example 21 (76) 

4-(3-(5-((1 S,2S)-2-Methoxycyclopentylamino)valei7lamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0333] 




TLC: Rf 0.68 (Chloroform:Methanol:Acetic acid = 9:1:1); 

NMR (DMSO-de) : 6 12 85 (s, 1H), 10.24 (s, 1H), 8.89 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.85 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz. 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.88-3.82 (m, 1H), 3.38-3.24 (m, 1H,), 3.23 (s, 3H), 3.03-2.86 
(m, 2H) f 2.42-2.34 (m. 2H), 2.1 0-1 .86 (m, 2H), 1 .76-1 .49 (m, 8H). 

Example 21(77) 

4-(3-(5-((2R)2-Methoxymethylpyrrolidin-1-yl)valei7lamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0334] 



o 




TLC: Rf 0.64 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1); 

NMR (DMSO-dg) : 8 12.85 (s, 1H), 10.24 (s, 1H), 9.80 (brs, 1H), 8.35-8.32 (m, 1H), 7.93-7.86 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.26 (d, J = 7.8 Hz, 1 H), 3.69-3.23 (m, 8H), 3.1 2-3.01 (m, 2H), 2.41 -2.37 (m, 2H), 2.13-1 .66 
(m, 8H). 



<EP 1148053A1 I > 
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Example 21 (78) 

4-(3-(5-(2-Propenylamino)vaieryiami^ hydrochloride 
5 [0335] 




TLC: Rf 0.77 (Chloroform : Methanol : Acetic acid = 8:2: 1); 

NMR (DMSO-d 6 ) : 8 12.90 (s : 1H), 9.72 (s, 1H), 8.81 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.86 (m, 3H), 7.76-7.71 (m, 
25 1 H), 7.66 (d, J = 8.4 Hz, 1 H), 7.41 (dd, J = 8.4, 2.1 Hz : 1 H), 5.94-5.81 (m, 1 H) t 5.44 (d, J = 1 7. 1 Hz, 1 H), 5.37 (d, J = 
10.2 Hz, 1H), 3.57-3.51 (m, 2H), 2.93-2.80 (m, 2H), 2.52-2.40 (m, 2H.) 1.70-1.60 (m, 4H). 

Example 21 (79) 

30 4-(3-(5-(4-Methoxypiperidin-1-yl)valerylamino)phenyl)-2H-phthalazin-1-one 
[0336] 




[0337] TLC: Rf 0.36 (Chloroform : Methanol : Acetic acid = 9:1:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.24 and 10.22 (s, 1H), 9.94 (brs, 1H), 8.36-8.31 (m, 1H), 7.94-7.85 (m, 3H), 
55 7.75-7.68 (m, 2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 3.55-3.22 (m, 6H, overlapped with H 2 0), 3.08-2.82 
(m, 4H), 2.39 (t, J = 6.6 Hz, 2H), 2.14-2.04 (m, 1 H), 1 .96-1 .82 (m, 2H), 1 .78-1 .52 (m, 5H). 
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1/2 Sulfate: 

[0338] TLC: Rf 0.42 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-d 6 ) : 6 12.84 (s, 1 H), 1 0.08 (s, 1 H), 8.36-8.30 (m, 1 H), 7.94-7.85 (m, 3H), 7.75-7.68 (m, 2H), 7.46 (t, J = 
5 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.54-3.20 (m, 6H, overlapped H 2 0), 2.98-2.84 (m, 2H), 2.74-2.32 (m, 5H, over- 
lapped DMSO), 1.93-1.78 (m, 2H), 1.67-1.46 (m, 5H). 

p-Toluenesulfonate: 

io [0339] TLC: Rf 0.40 (Chloroform : Methanol : 28% Ammonia water = 9:1: 0.2); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.12 (s, 1H), 9.02-8.85 (br, 1H), 8.36-8.31 (m, 1H), 7.94-7.85 (m, 3H), 7.75-7.68 
(m, 2H), 7.50-7.44 (m, 3H), 7.25 (d, J = 7.5 Hz, 1H), 7.09 (d, J = 8.1 Hz, 2H), 3.60-3.20 (m, 6H, overlapped H 2 0), 
3.12-2.83 (m, 4H), 2.39 (t, J = 6.5 Hz, 2H), 2.27 (s, 3H), 2.18-2.07 (m, 1H), 2.02-1.90 (m, 1H), 1 .84-1.40 (m, 6H). 

is Methanesulfonate: 

[0340] TLC: Rf 0.40 (Chloroform : Methanol : 28% Ammonia water = 9:1: 0.2); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.14 (s, 1H), 9.10-8.92 (br, 1H), 8.36-8.31 (m, 1H), 7.94-7.85 (m, 3H), 7.75-7.68 
(m, 2H), 7.47 (t, J = 7.8 Hz, 1 H), 7.25 (d, J = 7.8 Hz, 1 H), 3.57-3.23 (m, 6H, overlapped H 2 0), 3.12-2.84 (m, 4H), 2.39 
20 (t, J = 6.6 Hz, 2H), 2.32 (s, 3H), 2.18-2.07 (m, 1H), 2.02-1.90 (m, 1H), 1.85-1.42 (m, 6H). 

Example 21 (80) 

4-(3-(5-lsobutylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 

25 

[0341] 




45 TLC: Rf 0.69 (Methylene chloride : Methanol : Acetic acid = 8:1 : 1 ); 

NMR (DMSO-d 6 ) : 8 12.90 (s : 1H), 9.76 (s, 1H), 8.72 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.87 (m, 3H), 7.75-7.72 (m, 
1H), 7.65 (d, J = 8.1 Hz, 1H), 7.42-7.39 (m, 1 H), 2.94-2.80 (m, 2H), 2.72-2.64 (m, 2H), 2.50-2.46 (m, 2H) f 2.05-1 .92 
(m, 1H), 1 .78-1 .60 (m, 4H), 0.91 (d, J = 6.6 Hz, 6H). 



55 
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Example 21 (81) 

4-(3-(5-(pyrrolidin-1 -yl)valerylamino)-4-fluorophenyl)-2H-phthalazin-1 -one hydrochloride 
[0342] 



o 




TLC: Rf 0.43 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-de) : 5 12.86 (s : 1H), 9.93 (s, 1H), 9.93-9.72 (br, 1H), 8.36-8.30 (m, 1H), 8.16-8.12 (m, 1H), 7.94-7.86 
(m, 2H), 7.74-7.68 (m, 1H), 7.47-7.33 (m, 2H), 3.65-3.43 (m, 2H), 3.16-3.04 (m, 2H), 3.01-2.88 (m, 2H), 2.50-2.44 (m, 
2H), 2.05-1.55 (m. 8H). 

Example 21 (82) 

4-(3-(6-Morpholinohexanoylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0343] 



o 




H 



TLC: Rf 0.43 (Chloroform : Methanol = 8:2); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.48 (brs, 1H), 10.17 (s, 1H), 8.35-8.32 (m, 1H), 7.92-7.88 (m, 3H), 7.73-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.95-3.69 (m, 4H), 3.36 (m, 2H), 3.09-2.98 (m, 4H), 2.36 (t, J = 
7.6 Hz, 2H), 1 .73-1 .60 (m, 4H), 1 .35-1 .30 (m, 2H). 
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Example 21 (83) 

4-(3-(5-(Perhydroazepin-1 -yl)valerylamino)-4-chlorophenyl)-2H-phthalazin-1 -one hydrochloride 
5 [0344] 



10 



15 



20 




25 



30 



TLC: Rf 0.65 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO-d 6 ) : 8 12.90 (s, 1H), 10.04 (brs, 1H), 9.73 (s, 1H), 8.35-8.32 (m, 1H), 7.94-7.86 (m, 3H), 7.75-7.65 (m, 
2H), 7.42-7.39 (m, 1H), 3.36-3.29 (m, 2H), 3.09-2.99 (m, 4H), 2.60-2.45 (m ! 2H), 1 .80-1.54 (m, 12H). 

Example 21 (84) 

4-(3-(5-(2-Fluoroethylamino)valerylamino)-4-fluorophenyl)-2H-phthalazin-1-one hydrochloride 
[0345] 



35 



40 



45 




TLC: Rf 0.45 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 
50 NMR (DMSO-d 6 ) : 8 12.86 (s : 1H). 9.94 (s, 1H), 9.10-8.90 (br, 2H), 8.36-8.30 (m, 1H) ( 8.18-8.12 (m, 1H), 7.95-7.86 
(m, 2H), 7.74-7.68 (m, 1 H), 7.47-7.33 (m, 2H), 4.72 (dt, J = 47.0, 4.5 Hz, 2H), 3.30-3.16 (m, 2H), 3.00-2.88 (m, 2H), 
2.50-2.44 (m, 2H), 1.76-1 .50 (m, 4H). 



55 
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Example 21 (85) 

4-(3-(5-(Tetrahydropyran-4-ylamino)vale^ hydrochloride 
[0346] 



10 



15 



20 




TLC: Rf 0.45 (Chloroform : Methanol : 28% Ammonia water = 9:1: 0.2); 

NMR (DMSO-d 6 ) : 5 12.90 (s : 1H), 9.73 (s, 1H), 8.90-8.75 (br, 2H), 8.36-8.32 (m, 1H), 7.97-7.87 (m, 3H), 7.76-7.70 
(m, 1H), 7.66 (d, J = 8.4 Hz, 1H), 7.41 (dd, J = 8.4, 2.0 Hz, 1H), 3.92-3.85 (m, 2H), 3.40-3.15 (m, 3H,), 2.98-2.85 (m, 
25 2H), 2.50-2.45 (m, 2H), 1 .96-1 .87 (m, 2H), 1 .75-1 .48 (m, 6H). 

Example 21 (86) 

4-(3-(5-(2-Hydroxyethylamino)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



30 



[0347] 



35 



40 



45 




SO 



TLC: Rf 0.40 (Chloroform : Methanol : Acetic acid = 8:2: 1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.24 (s, 1H), 8.63 (brs, 2H), 8.37-8.30 (m, 1H), 7.94-7.85 (m, 3H), 7.76-7.69 (m, 
2H), 7.46 (t, J = 8.1 Hz, 1H), 7.26-7.22 (m, 1 H), 5.18 (brs, 1H), 3.64 (t, J = 5.4 Hz, 2H), 3.00-2.85 (m, 4H), 2.38 (t, J = 
6.3 Hz, 2H), 1 .74-1 .56 (m, 4H). 
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Example 21 (87) 

4-(3-(5-(3-Methylbutylamino)valerylamino)phen hydrochloride 
[0348] 



o 




TLC: Rf 0.81 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.27 (s, 1H), 8.64 (brs, 2H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 3H), 7.74-7.70 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1H), 2.96-2.80 (m, 4H), 2.44-2.34 (m, 2H), 1.68-1.44 (m, 7H), 0.87 
(d, J = 6.3 Hz, 6H). 

Example 21 (88) 

4-(3-(5-(3-Methoxypiperidin-1 -yl)valerylamino)-4-chlorophenyl)-2H-phthalazin-1 -one hydrochloride 
[0349] 



o 




OCH 3 



TLC: Rf 0.57 (Chloroform : Methanol : Acetic acid = 8:1:1) 

NMR (DMSO-d 6 ) : 8 12.90 (s, 1H), 10.22 (brs, 1Hx1/2), 9.72 (s, 1H), 9.06 (brs, 1Hx1/2), 8.35-8.32 (m, 1H), 7.95-7.88 
(m, 3H), 7.74-7.65 (m, 2H), 7.42 (d, J = 7.8 Hz, 1H), 3.67 (brs, 1H), 3.60-3.45 (m, 2H), 3.28 (s, 3H), 3.15-2.98 (m, 4H), 
2.50-2.40 (m, 2H), 2.00-1 .40 (m, 8H). 



151 



EP1 148 053 A1 

Example 21 (89) 

4-(3-(5-(N-Methyl-N-tetrahydropyran-4-yl)aminovale^ hydrochloride 
5 [0350] 

o 




TLC: Rf 0.33 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO-dg) : 5 12.85 (s, 1H), 10.23 (s, 1H), 10.04 (brs, 1H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 3H), 7.73-7.71 (m, 
25 2H), 7.47 (t, J = 7.5 Hz, 1H), 7.26 (d, J = 7.5 Hz, 1H), 3.95-3.91 (m, 2H), 3.40-3.24 (m, 4H), 3.06-2.94 (m, 1H), 2.66 
(d, J = 4.8 Hz, 3H), 2.46-2.36 (m, 2H), 1 .98-1 .84 (m, 2H), 1 .76-1 .58 (m, 6H). 

Example 21 (90) 

30 4-(3-(5-((3R)-3-Methoxypiperidin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0351] 

35 O 



40 



45 




OCH 3 



TLC: Rf 0.58(Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.1); 

NMR (DMSO-oy : 5 12.86(s, 1H), 10.45-10.22 (m, 1.5H), 9.19-8.93 (m, 0.5H), 8.39-8.30 (m, 1H), 7.96-7.85 (m, 3H), 
55 7.77-7.68 (m, 2H), 7.47 (t, J = 7.8 Hz, 1H), 755 (d, J = 7.8 Hz, 1H), 3.72-3.22 (m, 6H), 3.15-2.56 (m, 4H), 2.40 (t, J = 
6.8 Hz, 2H), 2.18-1 .10 (m, 8H). 
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Example 21 (91) 

4-(3-(5-((3S)-3-Methoxypiperidin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0352] 



o 




6ch 3 



TLC: Rf 0.51 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1 H) t 10.37-10.24 (br, 1/2H), 10.26 and 10.24 (s, 1H), 9.14-8.97 (br, 1/2H), 8.36-8.31 (m, 
1H), 7.94-7.85 (m, 3H), 7.75-7.69 (m, 2H), 7.46 (t, J = 8.0 Hz, 1H), 7:24 (d, J = 8.0 Hz, 1H), 3.70-1.10 (m, 17H), 3.28 
(s, 3H). 

Example 21 (92) 

4-(3-(5-(3-Methoxypiperidin-1-yl)valerylamino)-4-fluorophenyl)-2H-phthalazln-1-one hydrochloride 
[0353] 



o 




TLC: Rf 0.43(Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.2); 

NMR (DMSO-d 6 ) : 8 12.86 (s, 1 H), 1 0.45-1 0.29 (br, 1/2H), 9.95 (s, 1 H), 9.1 6-8.98 (br, 1/2H), 8.36-8.30 (m, 1 H), 8.1 7-8.11 
(m, 1H), 7.95-7.85 (m, 2H), 7.74-7.67 (m, 1H), 7.47-7.32 (m, 2H), 3.70-1 .10 (m, 17H), 3.28 (s s 3H). 
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Example 21 (93) 

4-(3-(5-(Piperidin-4-one-1-yl)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0354] 



10 



15 



20 




25 



30 



35 



40 



45 



TLC: Rf 0.41 (Chloroform : Methanol: Acetic acid = 8:2: 0.5); 

NMR(DMSO-d 6 ):512.84 (s, 1H), 11.04 (brs, 1Hx1/2), 10.25 (s, 1H), 10.17 (brs s 1 Hx1/2), 8.35-8.32 (m, 1H), 7.92-7.88 
(m, 3H), 7.74-7.70 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.66-2.87 (m, 6H), 2.44-2.37 (m, 4H), 
1.94-1.60 (m, 6H). 

Example 21 (94) 

4-(3-(5-((3R)-Tetrahydrof uran-3-ylamino)valerylamino)phenyl) -2H-phthalazin-1 -one hydrochloride 
[0355] 




50 



55 



[a] D = + 5.10° (c = 0.95, Methanol); 

TLC: Rf 0.39 (Chloroform : Methanol : 28% Ammonia water =9:1: 0.2); 

NMR (DMSO-de): 5 12.85 (s, 1H), 10.24 (s, 1H), 8.98-8.83 (br, 2H), 8.36-8.30 (m, 1H), 7.94-7.85 (m, 3H), 7.75-7.68 
(m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.92-3.57 (m, 5H), 2.98-2.85 (m, 2H), 2.44-2.34 (m, 2H), 
2.25-2.12 (m, 2H), 2.03-1 .91 (m, 2H), 1 .74-1 .58 (m, 4H). 
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Example 21 (95) 



4-(3-(5-((3S)-Tetrahydrofuran-3-ylamino)^ hydrochloride 



5 



[0356] 



10 



15 





• HC! 

O 



N 

H 




20 



[ct] D = - 4.83° (c = 1 .03, Methanol); 

TLC: Rf 0.39 (Chloroform : Methanol : 28% Ammonia water = 9:1: 0.2); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.24 (s, 1H), 8.98-8.83 (br, 2H), 8.36-8.30 (m, 1H), 7.94-7.85 (m, 3H), 7.75-7.68 
25 (m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.92-3.57 (m, 5H), 2.98-2.85 (m, 2H), 2.44-2.34 (m, 2H), 
2.25-2.12 (m, 2H), 2.03-1 .91 (m, 2H), 1 .74-1 .58 (m, 4H). 

Example 21 (96) 

30 4(3-(5-(3-Methoxymethylpiperidln-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 



so TLC: Rf 0.58 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.23 (s, 1H), 9.92 (brs, 1H), 8.35-8.32 (m, 1H), 7.93-7.86 (m, 3H), 7.73-7.70 (m, 
2H), 7.46 (t, J = 8.1 Hz, 1 H), 7.25 (d, J = 8.1 Hz, 1 H), 3.60-3.38 (m, 4H), 3.28-3.00 (m, 7H), 2.42-2.36 (m, 2H), 1 .80-1 .58 
(m, 8H), 1.18-1.12 (m, 1H). 



[0357] 



35 



40 



45 




55 
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Example 21 (97) 

4-(3-(5-(3-Methoxypiperidin-1-yl)valerylamino)-4-m hydrochloride 
[0358] 



10 



15 



20 




OCH, 



25 



30 



35 



40 



45 



50 



55 



TLC: Rf 0.59 (Chloroform : Methanol = 8:1); 

NMR (DMSO-d 6 ) : 8 12.82-12.81 (m, 1H), 10.48 (brs, 1Hx1/2), 9.54-9.52 (m, 1H), 9.10 (brs, 1Hx1/2), 8.34-8.31 (m, 
1H), 7.92-7.85 (m, 2H), 7.76-7.74 (m, 1H), 7.66 (s, 1 H), 7.39-7.27 (m, 2H), 3.70-3.44 (m, 4H), 3.27 (s, 3H), 3.10-2.96 
(m, 2H), 2.46-2.38 (m, 2H), 2.31 (s, 3H), 1.94-1.48 (m, 8H), 1.30-1.20 (m, 1H). 

Example 22 ~ Example 22(13) 

[0359] The following compounds of the present invention were obtained by the same procedure as a series of reac- 
tions of example 6, if necessary, by converting to corresponding salts by conventional method, using 4-(3-aminophenyl)- 
2H-phthalazin-1 -one or corresponding amine derivative and corresponding halide compound instead of acetyl chloride. 

Example 22 

4-(3-(4-Dimethylaminobutyrylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 
[0360] 




TLC: Rf 0.25 (Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.1); 

NMR (DMSO-de) : 8 12.90 (s, 1H), 10.66-10.11 (br, 1H), 9.83 (s, 1H), 8.35-8.30 (m, 1H), 7.94-7.87 (m, 3H), 7.74-7.64 
(m, 2H), 7.43-7.38 (m, 1 H), 3.05 (t, J = 8.0 Hz, 2H), 2.71 (s, 6H), 2.52 (t, J = 7.4 Hz, 2H), 2.02-1 .87 (m, 2H). 
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Example 22(1) 



4-(3-(4«Dimethylaminobutyrylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



[0361] 





•HCi 

O 




CH 



[ 3 



TLC: Rf 0.23 (Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.1); 

NMR (DMSO-dg) : 5 12.85 (s, 1H), 10.47-10.33 (br, 2H), 8.36-8.28 (m, 1H), 7.94-7.83 (m, 3H), 7.74-7.68 (m, 2H), 7.46 
(t, J = 7.8 Hz. 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 3.09-3.01 (m, 2H), 2.72 (s, 6H), 2.45 (t, J = 7.2 Hz, 2H), 2.03-1 .88 (m, 2H). 

Example 22(2) 

4-(4-Dimethylamino-3-(5-dimethylaminovalerylamino)phenyl)-2H-phthalazin-1-one dihydrochloride 



TLC: Rf 0.36 (Chloroform : Methanol : 28% Ammonia water = 9 : 1 : 0.1); 

NMR (DMSO-d 6 ) : 5 12.88 (s, 1H), 10.61-10.38 (br, 1H), 10.13-9.88 (br, 1H), 8.35-8.30 (m, 1H), 7.96-7.84 (m, 3H), 
7.77-7.68 (m, 2H), 7.48 (d, J = 7.8 Hz, 1 H), 3.09-2.92 (br, 8H), 2.68 (d, J = 5.0 Hz, 6H), 2.52 (t, J = 6.4 Hz, 2H), 1 .79-1 .52 
(br, 4H). 



[0362] 




H 3 C 



CH 3 
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Example 22(3) 

4-(3-(5-Dimethylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one 
5 [0363] 



10 



15 



20 




25 



30 



35 



Hydrochloride: 

[0364] TLC: Rf 0.28 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO) : 8 12.90 (s, 1H), 10.08 (s, 1H), 9.73 (s : 1H), 8.35-8.32 (m, 1H), 7.94-7.88 (m, 3H), 7.75-7.72 (m, 1H), 
7.66 (d, J = 7.8 Hz, 1H) r 7.41 (dd, J = 8.1 , 1 .8 Hz, 1H), 3.07-3.00 (m, 2H), 2.72 (s, 3H), 2.70 (s, 3H), 2.50-2.42 (m, 2H, 
overlapped with solvent), 1.74-1.56 (m, 2H). 

Methanesulfonate: 

[0365] TLC: Rf 0.22 (Chloroform : Methanol : Acetic acid = 8 : 2 : 0.1); 

NMR (DMSO-d 6 , DMSO = 2.49ppm) : 8 12.90 (s, 1H), 9.70 (s, 1H), 9.37 (brs, 1H), 8.35-8.32 (m, 1H), 7.94-7.89 (m, 
3H), 7.74-7.71 (m, 1H), 7.67 (d, J = 8.2 Hz, 1H), 7.41 (dd, J = 8.2, 2.1 Hz, 1H), 3.06-3.02 (m, 2H), 2.74 (d, J = 5.1 Hz, 
6H), 2.49-2.45 (m, 2H), 2.29 (s. 3H), 1 .68-1 .63 (m, 4H). 

Example 22(4) 



4-(3-(4-Cyanobutyrylamlno)-4-dimethylaminophenyl)-2H-phthalazin-1-one hydrochloride 
40 [0366] 



45 



50 




TLC: Rf 0.41 (Chloroform : Methanol = 19 : 1); 
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NMR (DMSO-d 6 ) : 8 12.86 (s, 1H), 9.98-9.75 (br, 1H) ( 8.35-8.30 (m, 1H), 7.92-7.84 (m, 3H), 7.77-7.60 (m, 2H), 7.47 
(d, J = 7.8 Hz, 1H), 2.95 (s, 6H) ( 2.62-2.50 (m, 4H), 1 .95-1 .80 (m, 2H). 

Example 22(5) 

4-(3-(4-Cyanobutyrylamino)phenyl)-2H-phthalazin-1-one 
[0367] 

o 



15 



20 




25 TLC: Rf 0.40 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1 H), 10.17 (s, 1 H), 8.36-8.30 (m, 1 H), 7.94-7.85 (m, 3H), 7.76-7.67 (m, 2H), 7.47 (t, J = 
7.8 Hz, 1H), 7.27-7.23 (m, 1H), 2.56 (t, J = 6.9 Hz, 2H), 2.53-2.44 (m : 2H), 1 .92-1 .82 (m, 2H). 

Example 22(6) 

30 

4-(3-(3-Morpholinopropylsulfonylamino)phenyl)-2H-phthalazin-1-one hydrochloride 




so TLC: Rf 0.55 (Chloroform : Methanol : 28% Ammonia water =9:1 : 0.1); 

NMR (DMSO-d 6 ) : 8 12.87 (s, 1H), 10.95 (brs, 1H), 10.19 (s, 1H), 8.36-8.32 (m, 1H), 7.95-7.86 (m, 2H), 7.75-7.70 (m, 
1 H), 7.51 (t, J = 8.1 Hz, 1 H), 7.45-7.38 (m, 2H), 7.35-7.31 (m, 1 H), 3.96-3.88 (m, 2H), 3.75 (t, J = 1 1 .7 Hz, 2H), 3.37-3.27 
(m, 4H), 3.22-3.14 (m, 2H), 3.06-2.94 (m, 2H), 2.20-2.10 (m, 2H). 
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Example 22(7) 



4-(3-(4-Morpholinobutylsulfonylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



5 



[0369] 



o 



20 



10 



15 




TLC: Rf 0.45 (Chloroform : Methanol : 28% Ammonia water =9:1 : 0.1); 

NMR (DMSO-dg) : 6 12.87 (s, 1H), 10.64 (brs, 1H), 10.10 (s, 1H), 8.35-8.32 (m, 1H), 7.95-7.86 (m, 2H) t 7.73-7.67 (m, 
25 1H) ? 7.51 (t, J = 8.1 Hz, 1H), 7.43-7.36 (m, 2H), 7.31 (d, J = 7.2 Hz, 1H), 3.95-3.88 (m, 2H), 3.72 (t, J = 11.7 Hz, 2H), 
3.36-3.27 (m, 2H), 3.21 (t, J = 7.2 Hz, 2H), 3.09-2.87 (m, 4H), 1 .86-1 .66 (m, 4H). 

Example 22(8) 

30 4-(3-(5-Morpholino-2,2-dimethylvalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



TLC: Rf 0.57 (Chloroform : Methanol : 28% Ammonia water =9:1:0.1); 

NMR (DMSO-d 6 ) : 8 12.86 (s, 1 H), 1 0.34 (br s, 1 H), 9.45 (s, 1 H), 8.37-8.32 (m, 1H), 7.94-7.88 (m, 3H), 7.86-7.80 (m, 
1H), 7.76-7.70 (m, 1H), 7.47 (t, J = 7.8 Hz, 1H), 7.30-7.23 (m, 1H), 3.98-3.84 (m, 2H), 3.77-3.62 (m, 2H), 3.44-3.26 
(m, 2H), 3.10-2.89 (m, 4H), 1.76-1.52 (m, 4H), 1.24 (s, 6H). 



[0370] 



35 



40 



45 
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Example 22(9) 

4-(3-{4-Dimethylaminobutylsulfonylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0371] 



o 




TLC: Rf 0.48 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-d 6 ) : 5 12.87 (s, 1H), 10.09 (s, 1H), 9.94 (s, 1H), 8.37-8.31 (m, 1H), 7.95-7.86 (m, 2H), 7.73-7.67 (m, 
1 H), 7.61 (t, J = 7.8 Hz, 1 H), 7.43-7.29 (m, 3H), 3.23-3.17 (m, 2H), 3.04-2.94 (m, 2H), 2.68 (d s J = 4.5 Hz, 6H), 1 .75-1 .68 
(m, 4H). 

Example 22(10) 

4-(3-(4-Morphonnobutylsulfonylamino)-4-methoxyphenyl)-2H-phthalazin-1-on hydrochloride 
[0372] 



o 




TLC: Rf 0.46 (Chloroform : Methanol = 8:1); 

NMR (DMSO-d 6 ) : 6 12.81 (s, 1H), 11.60 (brs, 1H), 9.23 (s, 1H), 8.34-8.31 (m, 1H) f 7.91-7.87 (m, 2H) t 7.76-7.73 (m, 
1H), 7.48-7.42 (m, 2H), 7.25 (d, J = 8.4 Hz, 1H), 3.93 (s, 3H), 3.92-3.7B (m, 4H), 3.14-2.92 (m, BH), 1.88-1.74 (m, 4H). 
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Example 22(11) 

4-(3-(4-Moraholinobutylsulfonylamino)-4-fluoro^ hydrochloride 
[0373] 



10 



15 



20 




TLC: Rf 0.53 (Chloroform : Methanol = 8:2); 
25 NMR (DMSO-d 6 ) : 5 12.88 (s, 1H), 10.33 (brs, 1H), 9.93 (s, 1H), 8.35-8.32 (m, 1H), 7.92-7.89 (m, 2H), 7.71-7.68 (m, 
1H), 7.61 (d, J = 7.5 Hz, 1H), 7.49-7.46 (m, 2H), 3.95-3.92 (m, 2H), 3.78-3.66 (m, 4H), 3.23 (brt, 2H), 3.09-2.96 (m, 
4H), 1.79 (brs, 4H). 



30 
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Example 22(12) 

4-(3-(4-Moipholinobutylsulfonylamino)-4-methylphenyl)-2H-phthalazln-1-one hydrochloride 
[0374] 




TLC: Rf 0.22 (Chloroform : Methanol = 8:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s. 1H), 10.62 (brs, 1H), 9.35 (s, 1H), 8.35-8.31 (m, 1H), 7.93-7.86 (m, 3H), 7.76-7.70 (m, 
1H), 7.44-7.32 (m, 2H), 4.00-2.90 (m, 12H), 2.41 (s, 3H), 1.84-1.72 (m, 4H). 
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Example 22(13) 

4-(3-(4-(3-Methoxypiperidin-1-yl)butylsulfon^ hydrochloride 
5 [0375] 

o 



10 



15 



20 




TLC: Rf 0.33 (Chloroform : Methanol = 9:1); 

NMR (DMSO-de) : 8 12.87 (s t 1H), 10.32 (br.s, 0.5H), 10.10 and 10.09 (s, 1H), 9.07 (br.s, 0.5H), 8.37-8.31 (m, 1H), 
25 7.96-7.85 (m, 2H), 7.74-7.67 (m, 1 H), 7.51 (t, J=7.8 Hz, 1 H), 7.44-7.29 (m, 3H), 3.66-2.42 (m, 12H), 2.14-1 .14 (m, 8H). 

Example 23 ~ Example 23(21) 

[0376] The following compounds of the present invention were obtained by the same procedure as a series of reac- 
30 tions of example 4, if necessary, by converting to corresponding salts by conventional method, using 4-(3-aminophenyl)- 
2H-phthalazin-1 -one or corresponding amine derivative and a corresponding carboxylic acid instead of 5-t-butoxycar- 
bonylaminopentanoic acid. 

Example 23 

35 

4-(3-(5-(N-t-Butoxycarbonyl-N-ethylamino)valerylamino)phenyl)-2H-phthalazin-1 -one 
[0377] 

40 



45 



50 




TLC: Rf 0.56 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.05 (s, 1H), 8.36-8.30 (m, 1H), 7.95-7.84 (m, 3H), 7.74-7.66 (m, 2H), 7.46 (t, J = 
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7.8 Hz, 1H), 7.26-7.21 (m, 1H), 3.18-3.05 (m, 4H), 2.34 (t, J = 6.4 Hz, 2H), 1 .64-1 .44 (m, 4H), 1.35 (s, 9H), 1.00 (t, J 
= 6.8 Hz, 3H). 

Example 23(1) 

4_(3_(5-(N-t-Butoxycarbonyl-N-pro^ * one 
[0378] 



10 



15 



20 



25 




O CH 3 

A A CH * 

N O CH 3 



30 TLC: Rf 0.54 (Chloroform : Methanol = 9:1); 

NMR (DMSO-de) : 6 12.84 (s, 1H), 10.05 (s, 1H), 8.36-8.32 (m, 1H), 7.94-7.84 (m, 3H), 7.76-7.66 (m, 2H), 7.46 (t, J = 
8.2 Hz, 1H), 724 (d, J = 7.8 Hz, 1H), 3.15-3.01 (m, 4H), 2.33 (t, J = 7.0 Hz, 2H), 1.62-1 .45 (m, 6H), 1.35 (s, 9H), 0.78 
(t, J = 7.2 Hz, 3H). 

35 Example 23(2) 

4-(3-(5-(N-lsopropyl-N-t-buto)cycarbony^ 

[0379] 

40 



45 



SO 



55 




O CH 3 

A A CH * 

N O CH 3 
H 3 C"^CH 3 



TLC: Rf 0.58 (Chloroform : Methanol =9:1); 

NMR (DMSO-cy : 8 12.83 (s, 1H), 10.05 (s, 1H), 8.35-8.32 (m, 1H), 7.93-7.85 (m, 3H), 7.76-7.67 (m, 2H), 7.46 (t, J = 
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8.1 Hz, 1 H), 7.23 (d, J = 7.8 Hz, 1 H), 4.07 (brs, 1 H), 3.05-2.97(m, 2H), 2.33 (t, J = 9.8 Hz, 2H), 1 .61 -1 .42 (m, 4H), 1 .35 
(s, 9H), 1 .05 (d, J =6.9 Hz. 6H). 

Example 23(3) 

4-(3-(74-Butoxycarbonylaminoheptanoylamino)phenyl)-2H-phthalazin-1-on 
[0380] 

o 



15 



20 




25 TLC: Rf 0.32 (Ethyl acetate: Hexane = 2:1); 

NMR (CDCI 3 ) : 5 10.84-10.72 (br, 1H), 8.54-8.46 (m t 1H), 8.15-8.01 (br, 1H), 7.87-7.76 (m, 5H), 7.46 (t, J = 7.8 Hz, 
1 H), 7.30 (d, J=7.8 Hz, 1 H), 4.69-4.54 (br, 1 H), 3.1 5-3.06 (m, 2H), 2.37 (t, J = 7.4 Hz, 2H) : 1 .80-1 .66 (m, 2H), 1 .54-1 .33 
(m, 15H). 

30 Example 23(4) 

4-(3-(2-(2-t-Butoxycarbonylaminoet -one 
[0381] 



o 




TLC: Rf 0.48 (Chloroform : Methanol = 9 :1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 9.77 (s, 1H), 8.34 (m, 1H), 7.96-7.84 (m, 3H), 7.82 (m, 1H), 7.71 (m, 1H), 7.50 (t, 
J = 7.8 Hz, 1 H), 7.30 (d, J = 7.8 Hz, 1 H), 6.97 (m, 1 H), 4.06 (s, 2H), 3.50 (t, J = 6.0 Hz, 2H), 3.16 (m, 2H), 1 .32 (s, 9H). 
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Example 23(5) 

4-(3-(5-(N-Butyt-N-t-butoxycart 
[0382] 



10 



15 



20 




O CH 3 



TLC: Rf 0.37 (Chloroform : Methanol : 28% Ammonia water =19:1 : 0.1); 
25 NMR (CDCI 3 ) : 6 10.73-10.52 (br, 1H), 8.55-8.47 (m, 1H), 8.38-8.24 (br, 1H), 7.82-7.73 (m, 5H), 7.46 (t, J » 7.8 Hz, 
1H), 7.29 (d, J = 7.8 Hz, 1H), 3.25-3.11 (m, 4H), 2.43 (t, J = 7.4 Hz, 2H), 1 .80-1 .18 (m, 17H), 0.90 (t, J = 7.2 Hz, 3H). 

Example 23(6) 

30 4-(3-(5-t-Butoxycaroonylaminovale^ 

[0383] 



35 



40 



45 



50 



55 




O CH 3 

H 



TLC: Rf 0.23 (Hexane : Ethyl acetate =1:1); 

NMR (CDCI3) : 8 10.23 (s, 1H), 8.91 (s, 1H), 8.70 (d, J - 1.8 Hz, 1H), 8.53-8.48 (m, 1 H), 7.93-7.75 (m, 3H), 7.32 (d, 
J = 8.2 Hz, 1 H), 7.29 (dd, J = 8.2, 1.8 Hz, 1H), 4.75-4.45 (br, 1H), 3.20-3.11 (m, 2H), 2.89 (t, J = 7.4 Hz, 4H), 2.43 (t, 
J = 7.2 Hz, 2H), 1.84-1.36 (m, 17H), 0.91 (t, J = 7.4 Hz, 6H). 
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Example 23(7) 

4-(3-(6-(N-Methyl-N-t-butoxycaroonylam 
5 [0384] 



10 



15 



20 




CH 3 

T rcH 3 

O CH 3 



TLC: Rf 0.53 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 5 12.83 (s, 1 H), 1 0.04 (s, 1 H), 8.36-8.30 (m, 1 H), 7.94-7.85 (m, 3H), 7.74-7.67 (m, 2H), 7.45 (t, J = 
25 7.8 Hz, 1H), 7.25-7.21 (m, 1H), 3.13 (t, J = 7.2 Hz, 2H), 2.73 (s, 3H), 2.32 (t, J = 7.2 Hz, 2H), 1.66-1.20 (m, 6H), 1.34 
(s, 9H). 

Example 23(8) 

30 4-(3-((3E)-54-ButoxycartDonylamlnopentenoylamino)phenyl)-2H-phthalazin 
[0385] 



35 



40 



45 




O CH 3 

A_J<. CH > 



CH S 



TLC: Rf 0.44 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.08 (s, 1H), 8.38-8.30 (m,1H), 7.94-7.82 (m, 3H), 7.76-7.66 (m, 2H), 7.47 (t, J = 
so 7.8 Hz, 1 H), 7.25 (d, J = 7.8 Hz, 1 H), 7.00-6.92 (m, 1 H), 5.71 -5.50 (m, 2H), 3.56-3.46 (m, 2H), 3.07 (d, J = 6.2 Hz, 2H), 
1.35 (s,9H). 



55 
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Example 23(9) 

4-(3-(5-(N-3-Methyl-2-butenyl-N-t-butoxycarbonylamino)valerylamino)phenyl)-2H-phthalazin-1-one 
5 [0386] 



O CH 3 

A A CH * 

N O CH 3 



25 

TLC: Rf 0.44 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 5 1 2.84 (s, 1 H), 10.03 (s, 1 H), 8.36-8.28 (m, 1 H), 7.94-7.84 (m, 3H), 7.76-7.66 (m, 2H), 7.46 (t, J = 
7.8 Hz, 1H), 7.24 (d, J = 7.2 Hz, 1H), 5.14-5.03 (m, 1 H), 3.72 (d, J = 6.4 Hz, 2H), 3.13-3.02 (m, 2H), 2.37-2.28 (m, 2H), 
1 .64 (s, 3H), 1 .59 (s : 3H), 1 .56-1 .43 (m, 4H), 1 .35 (s, 9H). 

30 

Example 23(10) 

4-(3-(5-(N-2-Butynyl-N-t-butoxycarbonylamino)valerylamino)phenyl)-2H-phthalazin-1 -one 
35 [03871 

o 

O CH 3 

X J< CH * 

CH 3 

NMR (DMSO-d 6 ) : 8 12.83 (s, 1H), 10.05 (s, 1H), 8.36-8.29 (m, 1H), 7.93-7.84 (m, 3H), 7.74-7.67 (m, 2H), 7.45 (t, J = 
7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 3.93 (brs, 2H), 3.24-3.16 (m, 2H), 2.36-2.30 (m, 2H), 1 .74 (t, J = 2.4 Hz, 3H), 
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1 .58-1 .49 (m, 4H), 1 .36 (s, 9H). 
Example 23(11) 

4-(3-(4-Amidinophenylcarbonylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0388] 



10 



15 



20 



25 




30 



35 



TLC: Rf 0.24 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR(DMSO-d 6 ) : ft 12.88 (s, 1H), 10.71 (s, 1H) t 9.51 (bre, 2H), 9.24 (brs, 2H), 8.37-8.34 (m, 1H), 8.19 (d, J = 9.0 Hz, 
1H), 8.13-7.87 (m, 7H), 7.79-7.76 (m, 1H), 7.56 (t, J = 8.1 Hz, 1H), 7.36 (d, J = 7.8 Hz, 1 H). 

Example 23(12) 

4-(3-(2-(2-Dimethylaminoethylthio)acetylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0389] 



40 



45 



50 




TLC: Rf 0.31 (Chloroform : Methanol : 28% Ammonia water =9:1 : 0.1); 
55 NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.72 (s, 1H), 10.23-10.00 (br, 1H), 8.35-8.31 (m, 1H), 7.91-7.84 (m, 3H), 7.78-7.68 
(m, 2H), 7.48 (t, J = 7.8 Hz, 1H), 7.27 (d, J = 7.8 Hz, 1H), 3.48 (s, 2H), 3.39-3.29 (m, 2H), 3.02-2.94 (m, 2H), 2.75 (d, 
J = 4.8 Hz, 6H). 
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Example 23(13) 

4-(3-(4-Carbamoylbutyrylamino)phenyl)-2H-phthalazin-1-one 
5 [0390] 



10 



15 



20 



25 




o o 



NH 2 



TLC: Rf 0.52 (Chloroform : Methanol = 8:2); 

NMR (DMSO-d 6 ) : 8 12.83 (s, 1H), 10.07 (s, 1H), 8.35-8.32 (m, 1H), 7.94-7.86 (m, 3H), 7.75-7.69 (m, 2H), 7.46 (t, J = 
7.5 Hz, 1H), 7.26-7.22 (m, 2H), 6.73 (s, 1 H), 2.33 (t, J = 7.8 Hz, 2H), 2.10 (t, J = 7.5 Hz, 2H), 1.84-1.74 (m, 2H). 



Example 23(14) 

4-(3-(4-(N-t-Butoxycarbonyl-N-methylamlno)butyrylamino)phenyl)-2H-^ 
30 [0391] 




TLC: Rf 0.30 (Chloroform : Methanol = 9:1); 
so NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.08 (s, 1H), 8.35-8.32 (m, 1H), 7.92-7.84 (m, 3H), 7.74-7.66 (m, 2H), 7.46 (t, J = 
7.8 Hz, 1 H), 72.3 (d, J = 7.8 Hz, 1 H), 3.20 (t, J = 6.6 Hz, 2H), 2.76 (s, 3H), 2.30 (t, J - 7.5 Hz, 2H), 1 .81 -1 .72 (m, 2H), 
1 .35 (s, 9H). 



55 
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Example 23(15) 



4-(3-((2E)-5-t-Butoxycaroonyla^ 



5 



[0392] 



15 



10 




O CH 3 



9 9 H 3 



20 



TLC: Rf 0.40 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 612.85 (s, 1H), 10.15 (s, 1H), 8.38-8.29 (m, 1 H), 7.96-7.82 (m t 3H), 7.80-7.67 (m, 2H), 7.49 (t, J = 
7.8 Hz, 1H), 7.26 (d, J = 7.8 Hz, 1H), 7.00-6.84 (m, 1H), 6.18-6.06 (m, 1 H), 3.13-2.99 (m, 2H), 2.40-2.25 (m, 2H), 1 .36 
25 ( s> 9H). 

Example 23(16) 

4-(3-(3-(t-Butoxycart)onylamino)propionylamino)phenyl)-2H-phthalazin-1-one 

30 



TLC: Rf 0.43 (Chloroform : Methanol = 9:1); 
so NMR(DMSO-d 6 ):512.83(s, 1H), 10.10(s, 1H), 8.35-8.31 ^,1^,7.93-7.84^,3^,7.74-7.66^,2^,7.46(1^ = 
7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 6.86 (t, J = 5.1 Hz, 1H), 3.24-3.18 (m, 2H), 2.52-2.44 (m, 2H), 1.36 (s, 6H). 



[0393] 



35 



45 




55 
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Example 23(17) 

4-(3-(trans-2-Benzyloxycarbonylaminom 
[0394] 



10 



15 



20 




TLC: Rf 0.45 (Chloroform : Methanol = 9:1); 

NMR (DMSO d 6 ) : 5 12.84 (s, 1H), 10.34 (s, 1H), 8.38-8.29 (m, 1H), 7.94-7.84 (m, 3H), 7.77-7.66 (m, 2H), 7.50-7.42 
25 ( m , 2H) ; 7.36-7.20 (m, 6H), 5.04 (s, 2H), 3.08-2.96 (m, 2H), 1.75-1.64 (m, 1H), 1.53-1.36 (m, 1H), 1.00-0.90 (m, 1H), 
0.85-0.75 (m, 1H). 

Example 23(1 8) 

30 4-(3-(5-(N-Benzyloxycarbonyl-N-furan-3-ylamino^ -one 
[0395] 



35 



40 



45 



50 




TLC: Rf 0.44 (Chloroform : Methanol = 9:1); 

NMR (DMSO-dg) : 5 12.83 (s, 1H), 10.05 (s, 1H), 8.35-8.30 (m, 1H), 7.92-7.85 (m, 3H), 7.74-7.67 (m, 2H), 7.46 (t, J = 
55 7.8 Hz, 1 H), 7.35-7.22 (m, 6H), 5.04 (s, 2H) S 4.50-4.40 (m, 1H), 3.88-3.78 (m, 1H), 3.72-3.67 (m, 1H), 3.62-3.53 (m, 
2H), 3.21-3.14 (m, 2H), 2.36-2.27 (m, 2H), 2.15-2.03 (m, 1H), 1.92-1.80 (m ; 1 H), 1 .62-1 .48 (m, 4H). 
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Example 23(19) 

4-(3-(2-(2-Moipholinoethylthio)ac hydrochloride 
[0396] 



o 




TLC: Rf 0.46 (Chloroform : Methanol = 9:1); 

NMR (DMSO-d 6 ) : 8 12.86 (s, 1H), 10.86-10.67 (br, 1 H), 10.67 (s, 1H), 8.37-8.30 (m, 1H), 7.95-7.85 (m, 3H), 7.79-7.68 
(m, 2H), 7.49 (t, J = 7.8 Hz, 1H), 7.28 (d, J = 7.8 Hz, 1H), 3.98-3.89 (m, 2H), 3.79-3.30(m, 8H), 3.15-3.00 (m, 4H). 

Example 23(20) 

4-(3-(2-(2-Morpholinoethyloxy)acetylamino)phenyl)-2H-phthalazin-1-one 
[0397] 



O 




salt-free: 

TLC: Rf 0.16 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO) : 6 12.85 (s, 1H), 9.89 (s, 1H), 8.35-8.32 (m, 1H), 7.91-7.88 (m, 3H), 7.78-7.70 (m, 2H), 7.49 (t, J = 7.8 
Hz, 1H), 7.30-7.27 (m, 1H), 4.08 (s, 2H), 3.65 (t, J = 5.7 Hz, 2H), 3.56-3.50 (m, 4H), 2.55-2.50 (m, overlapped DMSO, 
2H), 2.46-2.38 (m, 4H). 

Hydrochloride: 

[0398] TLC: Rf 0.53 (Chloroform : Methanol = 8:2); 
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NMR (DMSO-d 6> DMSO = 2.49ppm) : 5 12.85 (s, 1H), 10.84 (brs, 1H), 10.25 (s, 1H), 8.35-8.32 (m, 1H), 7.99 (s f 1H), 
7.91-7.85 (m, 3H), 7.74-7.71 (m, 1H), 7.49 (t, J = 7.8 Hz, 1H), 7.29 (d, J = 7.8 Hz, 1H), 4.20 (s, 2H), 3.96-3.85 (m, 6H), 
3.52-3.39 (m, 4H), 3.11 (m, 2H). 

5 1/2 Sulfate: 



[0399] TLC: Rf 0.23 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO) : 5 12.86 (s, 1H), 10.02 (s, 1H),9.68 (brs, 1H), 8.36-8.32 (m.lH), 7.92-7.88 (m, 3H), 7.76-7.69 (m,2H), 
7.51 (t, J = 9.0 Hz, 1H), 7.31 (d, J = 9.0 Hz, 1H), 4.18 (s, 2H), 3.88-3.68 (m, 6H), 3.40-2.90 (m, 6H). 

10 

Methanesulfonate: 



[0400] TLC: Rf 0.38 (Chloroform : Methanol = 9:1); 

NMR (DMSO) : 6 12.86 (s, 1H), 10.08 (s, 1H), 9.78 (brs, 1H), 8.37-8.31 (m, 1H), 7.93-787 (m, 3H), 7.77-7.68 (m, 2H), 
15 7.51 (t, J = 7.8 Hz, 1 H), 7.30 (d, J = 7.8 Hz, 1 H), 4.21 (s, 2H), 4.02-3.93 (m, 2H), 3.91 -3.85 (m, 2H), 3.76-3.65 (m, 2H), 
3.58-3.50 (m, 2H), 3.46-3.36 (m, 2H, overlapped with H 2 0), 3.21-3.06 (m, 2H), 2.32 (s, 3H). 



Example 23(21) 



20 4-(3-(2-(2-Morpholinoethylthio)-2-methylpropionylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



[0401] 



O 




40 TLC: Rf 0.46 (Chloroform : Methanol = 9:1); 

NMR (DMSO-de) : 5 12.86 (s, 1 H), 10.95-10.80 (br, 1H), 9.76 (s, 1H), 8.36-8.31 (m, 1H), 7.96-7.81 (m, 4H), 7.76-7.71 
(m, 1H), 7.49 (t, J = 7.8 Hz, 1H), 7.30 (d, J = 7.8 Hz, 1H), 3.95-3.83 (m, 2H), 3.75-3.62 (m, 2H), 3.47-3.32 (m, 2H), 
3.25-3.15 (m, 2H), 3.08-2.92(m, 4H), 1.60 (s, 6H). 



«*5 Example 24 — Example 24(1) 



[0402] The following compounds of the present invention were obtained by the same procedure as a series of reac- 
tions of example 7, furthermore, by converting to corresponding salts by conventional method, using the compound 
prepared in example 23(17) or example 23(18) instead of the compound prepared in example 4(2). 
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Example 24 

4-(3-(trans-2-Aminomethylcyclop hydrochloride 
5 [0403] 



w 



15 



20 

TLC: Rf 0.48 (Ethyl acetate : Acetic acid : Water = 3:1 : 1 ); 

NMR (DMSO-de) : 5 12.84 (s, 1H), 10.59 (s, 1H), 8.35-8.30 (m, 1H), 8.05 (brs, 3H), 7.94-7.85 (m, 3H), 7.76-7.68 (m, 
2H), 7.47 (t, J = 8.1 Hz, 1 H), 7.24 (d, J = 7.5 Hz, 1 H), 2.88-2.74 (m, 2H), 1 .95-1 .89 (m, 1 H), 1 .58-1 .44 (m, 1 H), 1 .1 0-1 .04 
25 (m t 1H), 0.97-0.91 (m, 1H). 

Example 24(1) 

4-(3-(5-(Tetrahydrofuran-3-ylamino)valeiylamino)phenyl)-2H-phthalazin-1-one hydrochloride 

30 

[0404] 




35 



40 



45 




SO 



TLC: Rf 0.36 (Chloroform : Methanol : Acetic acid =9:1 :1 ); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.26 (s, 1H), 8.95 (brs, 2H), 8.37-8.31 (m, 1H), 7.94-7.85 (m, 3H), 7.76-7.68 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.5 Hz, 1 H), 3.92-3.72 (m, 4H), 3.67-3.59 (m, 1 H), 2.97-2.85. (m, 2H), 2.42-2.36 
(m, 2H), 2.24-2.12 (m, 1H), 2.04-1 .92 (m, 1H), 1.74-1 .56 (m, 4H). 
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Example 25 



4-(3-(5-(2-Methoxyethylamino)valeiylamino)phenyl)-2H-phthala2in-1-one hydrochloride 



5 



[0405] 



o 



15 



10 





•HCI 

O 



20 



[0406] A mixture of the compound preparated in example 20 (1 OOmg) and 2methoxyethylamine (0.50 ml) was stirred 
for 2 hours at 60 °C. The reaction mixture was concentrated and the residue was dissolved into methanol. 1 N Aqueous 
solution of sodium hydroxide (0.25 ml) was added to the solution and the mixture was stirred for 1 hour at room tem- 
perature. 2N Hydrochloric acid (0.25 ml) was added to the solution and the mixture was stirred for 1 hour at room 
25 temperature. The reaction mixture was concentrated and the residue was recrystallized from a mixture (methanol- 
methylene chloride-ethyl acetate) to give the compound (46.8 mg) of the present invention having the following physical 
data. 

TLC: Rf 0.30 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.21 (s, 1H), 8.61 (brs, 2H), 8.35-8.32 (m, 1H), 7.91-7.89 (m, 3H), 7.73-7.70 (m, 
30 2H), 7.46 (t, J =7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 3.56 (t, J = 5.1 Hz, 2H), 3.28 (s, 3H), 3.08 (m, 2H), 2.91 (m, 2H), 
2.37 (m, 2H), 1 .63 (m, 4H). 

Example 25(1) - Example 25(2) 

35 [0407] The following compounds of the present invention were obtained by the same procedure as a series of reac- 
tions of example 25, using a corresponding amine derivative instead of 2-methoxyethylamine. 



40 



45 



SO 
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Example 25(1) 

4-(3-(5-(N-2-Methoxyethyl-N-methylamino)valerylamino)phenyl)-2H-phth -one hydrochloride 

[0408] 




TLC: Rf 0.23 (Chloroform : Methanol = 4:1); 

NMR (DMSO-d 6 ) : 5 12.86 (s, 1H), 10.27 (s, 1H), 9.88 (brs, 1H), 8.36-8.32 (m, 1H), 7.90 (m, 3H), 7.73 (m, 2H), 7.47 
(t, J = 7.2 Hz, 1H), 7.24 (d, J = 7.2 Hz, 1H), 3.66 (t, J = 5.0 Hz, 2H), 3.28 (s, 3H), 3.27-3.00 (m, 4H), 2.73 (d, J = 4.4 
Hz, 3H), 2.40 (m, 2H), 1 .64 (m, 4H). 

Example 25(2) 

4-(3-(5-(N-2-Hydroxyethyl-N-methylamino)valerylamlno)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0409] 



o 




TLC: Rf 0.10 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 6 12.84 (s, 1H), 10.22 (s, 1H), 9.54 (brs, 1H), 8.35-8.32 (m, 1H), 7.91-7.89 (m, 3H), 7.73-7.71 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.72 (t, J = 5.0 Hz, 2H), 3.18-3.05 (m, 4H), 2.74 (d, J = 4.5 Hz, 
3H), 2.42-2.37 (m, 2H), 1.67-1.61 (m, 4H). 
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Reference example 5 
5-Bromovaleryl chloride 
5 [0410] 



O 



10 




[0411] To a solution of 5-bromovaleric acid (1 .81 g) in methylene chloride (20 ml) was added dimethylformamide (2 
drops). To the mixture was added oxalyl chloride (0.9 ml) under cooling with ice. The mixture was stirred for 1 hour at 
t5 room temperature. The reaction mixture was concentrated to give the title compound (2.37 g) having the following 
physical data. 

NMR (CDCI 3 ) : 5 3.41 (t, J = 6.0 Hz, 2H), 2.95 (t, J = 6.8 Hz, 2H), 2.01 -1 .79 (m, 4H). 
Reference example 6 

20 

Benzyl 5-bromo valerate 
[0412] 

25 



o 



30 




[0413] To a solution of benzyl alcohol (0.93 ml) in methylene chloride (20 ml) was added triethylamine (1 .4 ml) and 
35 the compound prepared in reference example 5 (2.26 g) under cooling with ice, successively, and the mixture was 
stirred overnight at room temperature. To the reaction mixture was added 1 N hydrochloric acid and the mixture was 
extracted with methylene chloride. The organic layer was washed with a saturated aqueous solution of sodium bicar- 
bonate and a saturated aqueous solution of sodium chloride, successively, dried over anhydrous magnesium sulfate 
and concentrated to give the title compound (2.55 g) having the following physical data. 
40 TLC: Rf 0.26 (Hexane : Ethyl acetate = 9:1); 

NMR (CDCI3) : 5 7.39-7.31 (m, 5H), 5.12 (s, 2H), 3.40 (t, J = 6.4 Hz, 2H), 2.40 (t, J = 7.0 Hz, 2H), 1 .98-1 .72 (m, 4H). 

Reference example 7 

45 Benzyl 5-(1 ,3-dioxoisoindolin-2-yl)valerate 

[0414] 



55 
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[0415] To a solution of the compound prepared in refere nee example 6 (2.54 g) in dimethylformamide (20 ml) was 
added potassium phthalimide (1 .79 g) and the mixture was stirred for 2 hours at 80 °C. The reaction mixture was cooled 
to room temperature, poured into ice and extracted with ethyl acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate and concentrated. The residue was 
5 purified by column chromatography on silica gel (hexane : ethyl acetate = 3 : 1) to give the title compound (442 mg) 
having the following physical data. 
TLC: Rf 0.32 (Hexane : Ethyl acetate = 3:1); 

NMR (CDCI 3 ) : 5 7.90-7.78 (m, 2H), 7.70-7.66 (m, 2H), 7.37-7.29 (m, 5H), 5.11 (s, 2H), 3.73-3.67 (m, 2H), 2.45-2.37 
(m, 2H), 1.75-1.68 (m, 4H). 

10 

Reference example 8 

5-(1 ,3-Dioxoisoindolin-2-yl)valeric acid 
15 [0416] 



o o 



20 




25 

[0417] To a solution of the compound prepared in reference example 7 (2.89 g) in ethanol (80 ml) was added 5% 
palladium carbon (853 mg) under an atmosphere of argon and then the mixture was stirred overnight under an atmos- 
phere of hydrogen. The reaction mixture was filtered and the filtrate was concentrated to give the compound (1 .88 g) 
30 of the present invention having the following physical data. 
TLC: Rf 0.56 (Chloroform : Methanol = 9:1); 

NMR (CDCI3) : 5 7.90-7.79 (m, 2H), 7.77-7.67 (m, 2H), 3.72 (t, J=6.6Hz, 2H), 2.41 (t, J=7.0Hz, 2H), 1 .84-1 .60 (m, 4H). 
Reference example 9 

35 

5-(1 ,3-Dioxoisoindolin-2-yl)valeryl chloride 
[0418] 



40 



45 




50 [0419] To a solution of the compound prepared in refer ence example 8 (397 mg) in methylene chloride (1 .6 ml) was 
added dimethylformamide (1 drop). To the mixture was added oxalyl chloride (0.9 ml) under cooling with ice. The 
mixture was stirred for 30 minutes at room temperature. The reaction mixture was concentrated to give the title com- 
pound (2.37 g). 

NMR (CDCI3) : 5 7.90-7.81 (m, 2H), 7.79-7.68 (m, 2H), 3.75-3.68 (m, 2H), 3.00-2.93 (m, 2H), 1 .81-1 .67 (m t 4H). 

55 
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Example 26 

4-(3-(5-(1,3-Dioxoisoindolin-2-yl)va^^ -one 
[0420] 



w 



15 



20 




25 



30 



35 



40 



45 



50 



[0421] To a mixture of 4-(3-amino-4-chlorophenyl)-2H-phthalazin-1-one (386 mg) and dimethylaminopyridine (17 
mg) in pyridine (6 ml) was added a solution of the compound prepared in reference example 9 (414 mg) in methylene 
chloride (2 ml) under cooling with ice. The reaction mixture was stirred overnight at room temperature. The precipitate 
was collected by filtration and washed with tetrahydrofuran. The solid was recrystallized from tetrahydrofuran to give 
the compound (471 mg) of the present invention having the following physical data. 
TLC: Rf 0.23 (Ethyl acetate : Hexane =1:1); 

NMR (DMSO-d 6 ) : 8 12.87 (s, 1H), 9.62 (s, 1H), 8.34-8.30 (m, 1H). 7.91-7.79 (m, 7H), 7.73-7.60 (m, 2H), 7.37 (dd, 
J=8.2, 2.0 Hz, 1 H), 3.58 (t, J = 6.4 Hz, 2H), 2.42 (t, J = 6.0 Hz, 2H), 1 .63-1 .59 (m, 4H). 

Example 27 

4-(3-(5-t-Butoxycarbonylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one 
[0422] 




O CH 3 



CH a 



55 [0423] To a solution of the compound prepared in example 26 (219 mg) in ethanol (9 ml) was added hydrazine 
monohydrate (0.22 mi) and the mixture was refluxed for 2 hours. The reaction mixture was cooled to room temperature, 
concentrated. To a suspension of the residue in methanol (2 ml) was added di-t-butoxycarbonyi dicarbonate (0.6 ml) 
and the mixture was stirred overnight. The reaction mixture was concentrated and the residue was purified by column 
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chromatography on silica gel (hexane : ethyl acetate = 1 : 1 -> 2 : 1) to give the compound (163 mg) of the present 
invention having the following physical data. 
TLC: Rf 0.26 (Ethyl acetate : Hexane = 2:1); 

NMR (CDCI 3 ) : 5 1 0.52 (s, 1 H), 8.63 (d, J = 2.2 Hz, 1 H), 8.54-8.49 (m, 1 H), 7.85-7.79 (m, 4H), 7.53 (d, J = 8.2 Hz, 1 H), 
5 7.32-7.27 (m, 1 H), 4.70-4.58 (br, 1 H), 3.22-3.1 3 (m, 2H), 2.50 (t J = 7.4 Hz, 2H), 1 .86-1 .72 (m, 2H),1 .66-1 .52 (m, 2H), 
1.43 (s s 9H). 

Example 27(1) 

10 4-(3-(N-(5-t«Butoxycarbonylaminovaleryl)-N-methylamino)phenyl)-2H-phthalazin-1-one 
[0424] 




30 

[0425] The compound having the following physical data was obtained by the same procedure as a series of reactions 
of example 26 example 27, using 4-(3-methylaminophenyl)-2H-phthalazin-1 -one instead of 4-(3-amino-4-chloroph- 
enyl)-2H-phthalazin-1 -one. 
TLC: Rf 0.57 (Chloroform : Methanol = 9:1); 
35 NMR (DMSO-d 6 ) : 5 12.87 (s, 1H), 8.36-8.29 (m, 1H), 7.94-7.84 (m, 2H), 7.70-7.44 (m, 5H), 6.76-6.66 (m, 1H), 3.22 
(s, 3H), 2.85-2.77 (m, 2H), 2.21-1 .99 (m, 2H), 1 .50-1 .20 (m, 13H). 

Reference example 10 

40 1 ,3-Bis(t-butoxycarbonyl)guanidine 

[0426] 




[0427] To a solution of guanidine hydrochloride (2.44 g) in dio xane (50 ml) was added 5N aqueous solution of sodium 
hydroxide and di-t-butoxycarbonyl dicarbonate (1 3 ml) and the mixture was stirred at room temperature. The reaction 
mixture was concentrated. The residue was neutralized by adding 1 N hydrochloric acid and diluted with ethyl acetate. 
55 The organic layerwas washed with a saturated aqueous solution of sodium bicarbonate, water and a saturated aqueous 
solution of sodium chloride, successively, dried over anhydrous magnesium sulfate. The mixture was concentrated 
and the residue was purified by column chromatography on silica gel to give the compound (3.87 g) having the following 
physical data. 
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TLC: Rf 0.32 (Chloroform : Methanol = 97 : 3); 

NMR (DMSO-d 6 ) : 5 10.15 (brs, 1H), 8.53 (brs, 2H), 1.40 (s, 18H). 



Reference example 11 



5 



2-Trifluoroacetyl-1,3-bis(t-butoxycarbonyl)guanidine 



[0428] 



10 



15 




20 [0429] To a solution of the compound prepared in reference example 10 (1 .10 g) in methylene chloride (40 ml) was 
added triethylamine (0.65 ml) and trifluoroacetic anhydride (0.75 ml) at -78 °C and the mixture was stirred at room 
temperature. The reaction mixture was diluted with methylene chloride, washed with 1 N hydrochloric acid, a saturated 
aqueous solution of sodium bicarbonate, water and a saturated aqueous solution of sodium chloride, successively, 
dried over anhydrous magnesium sulfate. The mixture was concentrated and the residue was purified by column chro- 

25 matography on silica gel to give the compound (1 .38 g) having the following physical data. 
TLC: Rf 0.81 (Chloroform : Methanol = 97 : 3); 
NMR (DMSO-d 6 ) : 811.05 (brs, 2H), 1.45 (s, 18H). 

Example 28 

30 

4-(3-(5-(2,3-Bis(t-butoxycarbonyl) guanidino)valerylamino)phenyl)-2H-phthala2in-1 -one 



50 [0431] To a solution of the compound prepared in example 5 (122 mg) in dimethylformamide (4 ml) was added 
triethylamine (0.10 ml) and the compound prepared in reference example 11 (128 mg) and the mixture was stirred at 
room temperature. The reaction mixture was concentrated and then the residue was diluted with ethyl acetate. The 
mixute was washed with 1 N hydrochloric acid, a saturated aqueous solution of sodium bicarbonate, water and a 
saturated aqueous solution of sodium chloride, successively, dried over anhydrous magnesium sulfate. The mixture 

55 was concentrated and the residue was purified by column chromatography on silica gel to give the compound (141 
mg) of the present invention having the following physical data. 



NMR (DMSO-de) : 8 12.84 (s, 1H), 11.48 (s, 1H), 10.07 (s, 1H), 8.36-8.24 (m, 2H), 7.93-7.84 (m, 3H), 7.75-7.67 (m, 
2H), 7.46 (t. J = 7.8 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 3.36-3.24 (m, 2H), 2.35 (t, J = 5.2 Hz, 2H), 1 .62-1 .51 (m, 4H), 



[0430] 
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1.45 (s, 9H), 1.36 (s, 9H). 
Example 29 - Example 29(15) 

5 [0432] The compounds of the present invention were obtained by the same procedure as a series of reactions of 
example 5, if necessary, converting to a corresponding salts by conventional method, using the compounds prepared 
in example 23, example 23(1) - example 23(10), example 23 (14) ~ example 23(15), example 27 - example 27(1) or 
example 28 instead of the compound prepared in example 4. 

10 Example 29 

4-(3-(5-Ethylaminovalerylamino) phenyl)-2H-phthalazin-1-one 

[0433] 

15 



20 



25 



30 




Hydrochloride: 

[0434] TLC: Rf 0.34 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.26 (s, 1H), 8.63 (brs, 2H), 8.36-8.31 (m, 1H), 7.94-7.85 (m, 3H), 7.74-7.69 (m, 
35 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.2 Hz, 1H), 2.96-2.82 (m, 4H), 2.41-2.36 (m, 2H), 1.68-1.59 (m, 4H), 1.17 
(t, J = 7.8 Hz, 3H). 

Methanesulfonate: 

40 [0435] TLC: Rf 0.56 (Chloroform : Methanol : Acetic acid =8:2: 0.5); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.11 (s, 1H), 8.36-8.32 (m, 1H), 8.15 (brs, 2H), 7.91-7.88 (m, 3H), 7.73-7.69 (m, 
2H), 7.47 (t, J = 7.8 Hz, 1 H), 7.25 (d, J = 7.8 Hz, 1 H), 2.96-2.89 (m, 4H), 2.38 (t, J = 6.4 Hz, 2H), 2.28 (s, 3H), 1 .63-1 .61 
(m, 4H), 1 .15 (t, J = 7.4 Hz, 3H). 

45 



50 
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Example 29(1) 



4-(3-(5-Propylaminovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



5 



[0436] 



o 



20 



15 



10 




TLC: Rf 0.51 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H), 10.25 (s, 1H), 8.61 (brs, 2H), 8.36-8.31 (m, 1H), 7.94-7.85 (m, 3H), 7.74-7.70 (m, 
25 2H), 7.46 (t, J = 7.8 Hz. 1H), 7.24 (d, J = 7.5 Hz, 1H), 2.94-2.76 (m, 4H), 2.42-2.34 (m, 2H), 1.68-1.53 (m, 6H), 0.88 
(t,J-7.2 Hz, 3H). 

Example 29(2) 

30 4-(3-(5-lsopropylaminovalerylamino) phenyl)-2H-phthalazin-1 -one hydrochloride 
[0437] 



TLC: Rf 0.44 (Methanol: Chloroform : Acetic acid = 2:8:1); 
so NMR (DMSO-de) : 5 12.85 (s, 1H), 10.24 (s, 1H), 8.54 (brs, 2H), 8.35-8.32 (m, 1H), 7.94-7.85 (m, 3H), 7.74-7.69 (m, 
2H), 7.46 (t, J = 7.8 Hz ; 1H), 7.24 (d, J = 7.5 Hz, 1H), 3.30-3.16 (m, 1H), 2.94-2.83 (m, 2H), 2.39 (t, J ~ 6.3 Hz, 2H), 
1.68-1.62 (m, 4H), 1.21 (d, J = 6.6 Hz, 6H). 



35 




40 



45 



55 



JSiSnOCID: <EP 1148053A1 I > 



184 



EP1 148 053 A1 



Example 29(3) 

4-(3-(7-Aminoheptanoylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0438] 



o 




TLC: Rf 0.22 (Chloroform : Methanol : 28% Ammonia water =4:1 : 0.1); 

NMR (DMSO-cy : 5 12.84 (s, 1H), 10.21 (s, 1H), 8.35-8.30 (m t 1H), 7.94-7.68 (m, 8H), 7.44 (t, J = 7.8 Hz, 1H), 7.22 
(d, J = 7.8 Hz, 1H), 2.81-2.65 (m, 2H), 2.33 (t, J = 7.2 Hz, 2H), 1 .61-1.46 (m, 4H), 1 .40-1 .21 (br, 4H). 

Example 29(4) 

4-(3-(2-(2-Aminoethyloxy) acetylamino)phenyl)-2H-phthalazin-1 -one hydrochloride 
[0439] 




TLC: Rf 0.30 (Chloroform : Methanol : 28% Ammonia water =4:1 : 0.1); 

NMR (DMSO-d 6 ) : 5 12.86 (s, 1H), 10.03 (s, 1H), 8.34 (rn, 1H), 8.08 (brs, 3H), 7.96-7.82 (m, 4H), 7.72 (m, 1H), 7.50 
(t, J = 7.8 Hz, 1 H), 7.31 (d, J = 7.8 Hz, 1 H), 4.1 6 (s, 2H), 3.72 (t, J = 5.0 Hz, 2H), 3.05 (m, 2H). 
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Example 29(5) 

4-(3-(5-Butylajriinova!eiylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
5 [0440] 



10 



15 



20 
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CH3 



TLC: Rf 0.33 (Chloroform : Methanol : 28% Ammonia water =4:1: 0.1); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.30 (s, 1H), 8.84-8.62 (br, 2H), 8.35-8.30 (m, 1H), 7.94-7.83 (m, 3H), 7.75-7.68 
(m, 2H), 7.45 (t, J = 7.8 Hz, 1H), 7.23 (d, J - 7.8 Hz, 1H), 2.96-2.73 (br, 4H), 2.43-2.31 (br, 2H), 1.64-1.48 (m, 6H), 
1 .38-1 .20 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H). 

Example 29(6) 

4-(3-(5-Aminovalerylamino)-4-dipropylaminophenyl)-2H-phthalazln-1-one dihydrochloride 
[0441] 



35 



40 



45 




TLC: Rf 0.35 (Chloroform : Methanol : 28% Ammonia water = 4:1 : 0.1); 
so NMR (CD3OD) : 8 8.48-8.42 (m, 1 H), 7.98-7.78 (m, 6H), 3.69-3.61 (m, 4H), 3.02-2.95 (m, 2H), 2.70 (t, J - 7.0 Hz, 2H), 
1 .90-1 .36(m, 8H), 0.97 (t, J = 7.4 Hz, 6H). 
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Example 29(7) 

4-(3-(6-Methylaminohexanoylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0442] 




TLC: Rf 0.44 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.20 (s, 1H), 8.76-8.60 (br, 2H), 8.36-8.30 (m, 1H), 7.94-7.85 (m, 3H), 7.75-7.69 
(m, 2H), 7.46 (t, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 2.89-2.78 (m s 2H), 2.51-2.48 (m, 3H), 2.35 (t, J = 7.8 Hz, 
2H), 1 .67-1 .53 (m, 4H), 1 .40-1 .28 (m, 2H). 

Example 29(8 ) 

4-(3-((3E)-5-Amino-3-pentenoylamino) phenyl)-2H-phthalazin-1-one hydrochloride 
[0443] 



o 




TLC: Rf 0.53 (Ethyl acetate : Acetic acid : Water =3:1 : 1 ); 

NMR (DMSO-d 6 ) : 8 12.86 (s, 1H), 10.35 (s, 1H), 8.36-8.32 (m, 1H), 8.02 (brs, 3H), 7.94-7.84 (m, 3H), 7.77-7.67 (m, 
2H), 7.48 (t, J = 7.8 Hz, 1H), 7.26 (d, J = 8.0 Hz, 1H), 6.06-5.90 (m, 1H), 5.74-5.60 (m, 1H), 3.52-3.36 (m, 2H), 3.19 
(d, J = 6.8 Hz, 2H). 
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Example 29(9) 

4-(3-(5-(3-Methyl-2-butenylamm^ hydrochloride 
5 [0444] 



w 



15 



20 



25 
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TLC: Rf 0.29 (Chloroform : Methanol : Acetic acid = 9:1:1); 

NMR (DMSO-d 6 ) : 512.85 (s, 1H), 10.25 (s, 1H), 8.68 (brs, 2H), 8.36-8.31 (m, 1H), 7.94-7.85 (m, 3H), 7.75-7.69 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1 H), 7.24 (d, J = 7.5 Hz, 1 H), 5.23 (t, J - 7.5 Hz, 1 H), 3.53-3.46 (m, 2H), 2.92-2.76 (m, 2H), 
2.40-2.34 (m, 2H), 1.72 (s, 3H), 1 .67-1.60 (m, 7H). 

Example 29(10) 

4-(3-(5-(2-Butynylamino)valerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0445] 



35 



40 



45 




TLC: Rf 0.58 (Chloroform : Methanol : Acetic acid = 8:2:1); 
so NMR (DMSO-dg) : 512.85 (s, 1H), 10.22 (s, 1H), 9.08 (brs, 2H), 8.36-8.30 (m, 1H), 7.94-7.85 (m, 3H), 7.76-7.69 (m, 
2H), 7.46 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 3.81 (brs, 2H), 2.90-2.86 (m, 2H), 2.4 1-2.32 (m, 2H), 1.85 (t, J 
= 2.4 Hz, 3H), 1 .88-1 .77 (m, 4H). 
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Example 29(11) 

4-(3-(4-Methylaminobutyrylarnino)phenyl)-2H-phthalazin-1-one hydrochloride 




20 

TLC: Rf 0.30 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-d 6 ) : 8 12.85 (s, 1H), 10.32 (s, 1H), 8.73 (brs, 2H), 8.37-8.30 (m, 1H), 7.94-7.85 (m, 3H), 7.74-7.68 (m, 
2H), 7.47 (t, J = 7.8 Hz, 1H), 7.26-7.20 (m, 1H), 3.00-2.87 (m, 2H), 2.55-2.41 (m, 5H), 1.95-1 .85 (m, 2H). 

25 Example 29(12) 




TLC: Rf 0.21 (Chloroform : Methanol : Acetic acid = 8:2:1); 

NMR (DMSO-dg): 8 12.85 (s, 1H), 10.38 (s, 1H), 8.35-8.31 (m, 1H), 7.95-7.69 (m, 8H), 7.49 (t, J = 7.8 Hz, 1H), 7.27 
(d, J = 7.8 Hz, 1H), 6.77 (dt, J = 15.3, 6.9 Hz, 1H), 6.24 (d, J = 15.3 Hz, 1H), 3.01-2.90 (m, 2H), 2.55-2.46 (m, 2H). 



55 
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Example 29(13) 

4-(3-(5-Aminovaleiylamino)-4-chlorophenyl)-2H-phthalazin-1-one hydrochloride 
5 [0448] 



10 



15 



20 




TLC: Rf 0.15 (Chloroform : Methanol : 28% Ammonia water = 4 : 1 : 0.1); 

NMR (DMSO-d 6 ): 8 12.90 (s, 1 H), 9.73 (s, 1H), 8.35-8.31 (m, 1H), 7.93-7.63 (m, 8H), 7.40 (dd, J = 8.2, 2.0 Hz, 1H), 
25 2.82-2.73 (m, 2H), 2.44 (t, J = 6.8 Hz, 2H), 1 .68-1 .53 (m, 4H). 

Example 29(14) 

4-(3-(N-5-Amlnovaleryl-N-methylamino)phenyl)-2H-phthalazin-1-one hydrochloride 



30 



[0449] 



35 



40 



45 




TLC: Rf 0.32 (Chloroform : Methanol : Acetic acid = 8:2: 1); 
so NMR (DMSO-de) : 8 12.90 (s : 1H), 8.36-8.33 (m, 1H), 7.96-7.87 (m, 2H), 7.84-7.48 (m : 8H), 3.23 (s, 3H), 2.76-2.64 
(m, 2H), 2.24-2.08 (m, 2H), 1 .58-1 .42 (m, 4H). 
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Example 29(15) 

4-(3-(5-Guanidinovalerylamino)phenyl)-2H-phthalazin-1-one hydrochloride 
[0450] 




TLC: Rf 0.44 (Chloroform : Methanol : Acetic acid = 8:2: 1); 

NMR (DMSO-d 6 ) : 5 12.84 (s, 1H), 10.21 (s, 1H), 8.35-8.32 (m, 1H), 7.93-7.86 (m, 3H), 7.74-7.62 (m, 3H), 7.48-6.70 
(m, 6H), 3.16-3.09 (m, 2H), 2.37 (t, J = 7.2 Hz, 2H), 1.68-1.44 (m, 4H). 

Example 30 

4-(3-(3-(2-Morpholinoethyl)-2-thioureido)phenyl)-2H-phthalazin-1-one hydrochloride 
[0451] 




[0452] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 12, followed by converting to hydrochloride by conventional method, using 2-mor- 
pholinoethyl isothiocyanate instead of ethyl isothiocyanate. 
TLC: Rf 0.30 (Chloroform : Methanol = 10:1); 

NMR (DMSO-d 6 ) : 6 12.86 (s, 1H), 10.55 (brs, 1H), 10.23 (s : 1H), 8.35-8.29 (m, 2H), 7.91-7.82 (m, 3H), 7.72 (s, 1H), 
7.58-7.47 (m, 2H), 7.36 (d, J = 7.5 Hz, 1H), 3.96-3.91 (m, 4H), 3.78-3.70 (m, 2H), 3.45-3.32 (m, 4H), 3.20-3.05 (m, 2H). 
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Example 30(1) 

4-(3-(3-(3-Morpholinopropyl)ureido)phenyl)-2H-phthalazin-1-one hydrochloride 
[0453] 



10 



15 



20 




25 



30 



35 



[0454] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 12, followed by converting to hydrochloride by conventional method, using 3-(2H- 
phthalazin-1-one-4-yl)phenyl isocyanate instead of ethyl isothiocyanate and using 3-morpholinopropylamine instead 
of 4-(3-aminophenyl)-2H-phthalazin-1 -one. 
TLC: Rf 0.35 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 ) : 5 12.81 (s, 1H), 10.46 (brs, 1H), 9.04 (s, 1H), 8.34-8.31 (m, 1H), 7.92-7.85 (m, 2H), 7.73-7.69 (m, 
2H), 7.49 (d, J = 7.8 Hz, 1H), 7.38 (t, J = 7.8 Hz, 1H), 7.09 (d, J = 7.8 Hz, 1H), 6.56 (bit, 1H) : 3.95-3.91 (m, 2H), 
3.76-3.69 (m, 2H), 3.41-3.02 (m, 8H), 1 .88-1 .83 (m, 2H). 

Example 30(2) 

4-(3-(3-(3-Morpholinopropyl)-2-thioureido)phenyi)-2H-phthalazin-1-one hydrochloride 
[0455] 



40 



45 



50 




[0456] The compound of the present invention having the following physical data was obtained by the same procedu re 
55 as a series of reactions of example 12, followed by converting to hydrochloride by conventional method, using 3-mor- 
pholinopropyl isothiocyanate instead of ethyl isothiocyanate. 
TLC: Rf 0.43 (Chloroform : Methanol =10:1); 

NMR (DMSO) : 8 12.85 (s, 1H), 10.43 (brs, 1H). 10.10 (brs, 1H), 8.35-8.26 (m, 2H), 7.93-7.83 (m, 3H), 7.73 (s, 1H), 
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7.57-7.46 (m, 2H), 7.33 (d, J = 7.5 Hz, 1 H), 3.98-3.90 (m, 2H), 3.72 (t, J = 11 .1 Hz, 2H), 3.62-3.52 (m, 2H), 3.46-3.32 
(m, overlapped H 2 O t 2H), 3.18-2.96 (m,4H), 2.04-1.94 (m, 2H). 

Example 30(3) 

4-(3-(2-Moipholinoethyloxycart3onylamino)phenyl)-2H-phthalazin-1-one 
[0457] 
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[0458] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 12, using 3-(2H-phthalazin-1-one-4-yl)phenyl isocyanate instead of ethyl isothio- 
cyanate and using 2-morpholinoethanol instead of 4-(3-aminophenyl)-2H-phthalazin-1-one. 
TLC: Rf 0.79 (Chloroform : Methanol : Acetic acid = 8:2: 0.5); 

NMR (DMSO-d 6 , DMSO = 2.49ppm) : 8 12.83 (s, 1H), 9.88 (s, 1H), 8.34-8.31 (m, 1H), 7.91-7.87 (m, 2H), 7.72-7.69 
(m, 2H), 7.60 <d, J = 7.8 Hz, 1H), 7.44 (t, J = 7.8 Hz, 1 H), 7.19 (d, J = 7.8 Hz, 1 H), 4.19 (t, J = 5.7 Hz, 2H), 3.54 (t, J = 
4.5Hz, 4H),2.56 (t, J = 5.7Hz, 2H),2.41 (t, J = 4.5 Hz, 4H). 

Example 31 

4-(3-(2-(2-(Piperidin-1-yl)ethyloxy)acetyl) aminophenyl)-2H-phthalazin-1 -one hydrochloride 
[0459] 
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50 
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[0460] The compound of the present invention having the following physical data was obtained by the same procedure 
as a series of reactions of example 4, followed by converting to hydrochloride by conventional method, using 4-(3-ami- 
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nophenyl)-2H-phthalazin-1-one and 2-{2-(piperidin-1-yl)ethyloxy)acetic acid. 
TLC: Rf 0.51 (Chloroform : Methanol : 28% Ammonia water = 9:1: 0.2); 

NMR (DMSO-d 6 ) : 5 12.85 (s, 1H) f 10.39-10.22 (br, 1H), 10.32 (s, 1H), 8.36-8.30 (m, 1H), 8.01 (s, 1H), 7.94-7.86 (m, 
3H), 7.76-7.70 (m, 1 H), 7.49 (t, J = 7.8 Hz, 1 H), 7.29 (d, J = 7.8 Hz, 1 H), 4.1 8 (s, 2H), 3.86 (t, J = 4.8 Hz, 2H), 3.52-3.40 
(m, 2H, overlapped H a O), 3.32-3.24 (m, 2H), 2.98-2.82 (m, 2H), 1.92-1.62 (m, 5H), 1.46-1.28 (m s 1H). 

Example 32 - Example 32(2) 

[0461] The compounds of the present invention having the following physical data were obtained by the same pro- 
cedure as a series of reactions of example 21 , using the compound prepared in example 20(1 ) or corresponding halide 
compound and 4-methoxypiperidine. 

Example 32 

4-(3-(5-(4-Methoxypiperidin-1 -yl)valerylamino-4-methylphenyl)-2H-phthalazin-1 -one hydrochloride 
[0462] 



O 




TLC: Rf 0.44 (Chloroform : Methanol : Acetic acid = 8:1:1); 

NMR (DMSO) : 8 12.82 (s, 1H), 9.80 (brs, 1H) f 9.48 (s, 1 H), 8.35-8.31 (m, 1H), 7.91-7.85 (m, 2H), 7.76-7.73 (m, 1H), 
7.66 (s, 1H), 7.39-7.27 (m, 2H), 3.56-3.20 (m, 6H), 3.10-2.84 (m, 4H), 246-2.38 (m, 2H), 2.30 (s, 3H), 2.16-2.04 (m, 
2H), 1 .96-1 .84 (m, 2H), 1 .80-1 .50 (m, 4H). 
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Example 32(1) 



4-(3-(5-(4-Methoxypiperidin-1 -yl)valerylamino-4-chlorophenyl)-2H-phthalazin-1 -one hydrochloride 



5 



[0463] 



0 



20 
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•HCI 

O 



OCH 3 



TLC: Rf 0.66 (Chloroform : Methanol : Acetic acid = 9:1:1); 
25 NMR (DMSO) : 6 12.90 (s, 1H), 10.01 (brs, 1 H), 9.73 (s, 1H), 8.35-8.32 (m, 1 H), 7.95-7.85 (m, 3H), 7.76-7.71 (m, 1 H), 
7.66 (d, J = 7.8 Hz, 1H), 7.41 (dd, J = 8.1, 1.8 Hz, 1H), 3.56-3.20 (m, 6H, overlapped with H 2 0), 3.08-2.81 (m, 4H), 
2.52-2.41 (m, 2H ; overlapped with DMSO), 2.15-2.04 (m, 1H), 1.99-1.82 (m, 2H), 1 .79-1 .52 (m, 5H). 

Example 32(2) 

30 

4-(3-(5-(4-Methoxypiperidin-1-yl)valerylarnino-4-fluorophenyl)-2H-phthalazin-1-one hydrochloride 



TLC: Rf 0.60 (Chloroform : Methanol : Acetic acid = 9:1:1); 

NMR (DMSO) : 8 1 2.86 (s, 1 H), 1 0.02 (brs, 1 H), 9.95 (s 5 1 H), 8.37-8.28 (m, 1 H), 8. 1 4 (dd, J = 7.8, 1 .8 Hz, 1 H), 7.95-7.85 
(m, 2H), 7.74-7.68 (m, 1H), 7.46-7.33 (m, 2H), 3.60-3.21 (m, 6H, overlapped with H 2 0), 3.08-2.81 (m, 4H), 2.54-2.41 
55 (m,2H, overlapped with DMSO), 2.14-2.04 (m, 1H), 1 .96-1 .84 (m, 2H), 1.78-1 .52 (m, 5H). 



[0464] 
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Formulation example 
Formulation example 1 

5 [0465] The following components were admixed in conventional method and punched out to obtain 1 00 tablets each 
containing 50 mg of active ingredient. 

4-(3-(5-Aminovalerylamino)phenyl)-2H-phthalazin-1-one 5.0 g 

Carboxymethyl Cellulose calcium (disintegrating agent) 0.2 g 
10 . Magnesium stearate (lubricating agent) 0.1 g 
Microcrystalline cellulose 4.7g 

Formulation example 2 

is [0466] The loilowmg components were admixed in conventional method. The solution was sterilized in conventional 
manner, placed 2 ml portions into 5 ml ampoules and freeze-dried to obtain 100 ampoules each containing 20 mg of 
the active ingredient. 

4-(3-(5-Ammovalerylamino)phenyl)-2H-phthalazin-1-one 2.0 g 
20 . mannitol 20 g 

distilled water 500 ml 



Claims 

25 

1 . Poly (ADP-ribose) polymerase inhibitors containing a 2H-phthalazin-1-one derivatives of the formula (I) 




45 



50 



wherein R 1 is 

(i) C1-4 alkyl substituted by hydroxy or amino, or 

(ii) — A 1 — A 2 — A 3 , 

in which A 1 is 



(i) -NR3C(0)-, 

(ii) -NR*C(S)-, 

(iii) -NR 5 S0 2 - t 

(iv) -CH 2 -NR 6 -, 
55 (v) -CH 2 -0- f 

(vi) -OC(O)-, 

(vii) -CH 2 -NR 7 C(0)-, 

(viii) -NR 8 C(0)NR 9 -, 
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(ix) -NR 10 C(O)O-, 

(x) -NR 11 C(S)NR 12 -, 

(xi) -NR 13 -, or 



(xii) xN% Y^ 



R 1S 

with the proviso that the linkage of the right side of each group represented by A 1 binds to A 2 . 

wherein R 3 , R 4 R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , R 13 R 14 and R 15 each, independently, is a hydrogen atom, C1 -4 

alkyl, phenyl or C1 -4 alkyl substituted by phenyl, 

A 2 is 



(i) C1-8 alkylene, 

(ii) C2-8 alkenylene, 
(Hi) Cyc 1 , 

(iv) -(C1-4 alkylene)-0-(C1-4 alkylene)-, 

(v) -(C1-4 alkylene)-S-(C1 -4 alkylene)-, 

(vi) -(C1-4 alkylene)-NR 16 -(C1-4 alkylene)-, 

(vii) -(Cyc 1 )-(C1-8 alkylene)-, 

(viii) -(C1-8 alkylene)-(Cyc 1 )-, or 

(ix) -(C1-4 alkylene)-(Cyc 1 )-(C1-4 alkylene), 

R 18 is a hydrogen atom, C1-8 alkyl, C1-8 alkoxycarbonyl, phenyl or C1-8 alkyl substituted by phenyl, 
Cyc 1 is 



(i) a 3-1 0 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen atoms 
and/or one sulfur atom, 



A 3 is 



(i) a hydrogen atom, 

(ii) -NR 17 R 18 , 

(iii) Cyc 2 

(iv) -OR 19 , 

(v) -COOR 20 , 

(vi) -CONR^R 22 

(vii) C^N, 

(viii) a halogen atom, 



23 



N 

Ox) ^ 



»24 



or 



114Anfi3Al i 
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,27 



(x) 



N N 

R 26 R 29 



R 17 , R 21 and R 22 each, independently, is 



(i) a hydrogen atom, 

(ii) C1-8 alkyl, 

(iii) C2-8 alkenyl, 

(iv) C2-8 alkynyl, 

(v) Cyc 3 , 

(vi) C1-8 alkoxy, 

(vii) C2-8 alkenyloxy, 

(viii) C2-8 alkynyloxy, or 

(ix) C1-8 alkyl substituted by Cyc 3 , C1-8 alkoxy, C1-8 alkylthio, CN , hydroxy or 1-3 of halogen atom, 



R 18 is 



(i) a hydrogen atom, 

(ii) C1-8 alkyl, 

(iii) C2-8 alkenyl, 

(iv) C2-8 alkynyl, 

(v) C1-8 alkoxycarbonyl, 

(vi) C2-8 acyl, 

(vii) C3-8 cycloalkyl, 

(viii) C1 -8 alkoxycarbonyl substituted by Cyc 3 or 1 -3 of halogen atom : or 

(ix) C1 -8 alkyl substituted by C1 -8 alkoxy, 

R 19 and R 20 each, independently, is a hydrogen atom or C1-8 alkyl, 

r23 } r24 r25 } R26 f r27 j r28 an( j r29 each, independently, is a hydrogen atom, C1-4 alkyl, C1-8 alkoxy- 
carbonyl, phenyl or C1-4 alkyl substituted by phenyl, 

Cyc 2 is a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen 
atoms and/or one sulfur atom, 



Cyc 3 is 

(i) a 3-10 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen atoms 
and/or one sulfur atom, 

the above-mentioned Cyc 1 , Cyc 2 and Cyc 3 each, independently, may be optionally substituted by 1-3 of substitu- 
ents selected from the following (i )-(vii): 



(i) C1-8 alkyl, 

(ii) C2-8 alkenyl, 

(iii) C2-8 alkynyl, 

(iv) C1 -8 alkoxy, 

(v) C1-8 alkoxycarbonyl, 

(vi) oxo, or 

(vii) C1 -8 alkyl substituted by C1 -8 alkoxy; 

R 2 is a hydrogen atom, a halogen atom, nitro : hydroxy, -NR^R 31 , C1 -8 alkyl, 
C1 ~8 alkoxy, or 
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C1-8 alkyl or C1-8 alkoxy substituted by 1-3 of halogen atoms, 

R 30 and R 31 each, independently, is a hydrogen atom, C1-4 alkyl, C1-8 alkoxycarbonyl, phenyl, C1-4 alkyl 
substituted by phenyl, 

with the proviso that, R 1 is not dimethylamino, 
or a non-toxic salts as active ingredient. 

A 2H-phthalazin-1-one derivatives of the formula (la) 



o 




wherein R 1a is 

(i) C1-4 alkyl substituted by hydroxy or amino, or 
(jj) _Ala — A2a — A 38 , 

in which A 1a is 

(i) -NR^O)-, 

(ii) -NR^fS)-, 

(iii) -NR^SCV, 

(iv) -CH 2 -NR 6a -, 

(v) -CH 2 -0-, 

(vi) -OC(O)-, 

(vii) -CH 2 -NR 7a C(0)- ( 

(viii) -NR 8a C(0)NR 9a -, 

(ix) -NR 1 <taC(0)0- f 

(x) -NR^aClSJNR 12 ^, 

(xi) -NR 13a -, or 



R 14a 
I 

(xii) /Ns ^ 

N - D 15a 



with the proviso that the linkage of the right side of each group represented by A 1a binds to A 2a 

wherein R 3 ^ R 4 * R 5a , R 6 * 1 , R 7a , R 8a R 9a R 10a R 11a , R 12a R 13a , R 14a and R 15a each, independently, is a hydrogen 

atom, C1-4 alkyl, phenyl or C1 -4 alkyl substituted by phenyl, 

A 2a is 

(i) C1-8 alkylene, 
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(ii) C2-8 alkenylene, 

(iii) Cyc 1a , 

(iv) -(C1-4 alkylene)-0-(C1-4 alkylene)-, 

(v) -(C1^ alkylene)-S-(C1-4 alkylene)-, 

(vi) -(C1-4 alkylene)-NR 16a -(C1-4 alkylene)-, 
(vil) -(Cyc 1a )-(C1-8 alkylene)-, 

(vill) -(C1-8 alkylene)-(Cyc 1a )-, or 

(ix) -(C1-4 alkylene)-(Cyc 1a )-(C1-4 alkylene), 

R 16a is a hydrogen atom, C1-8 alkyl, C1-8 alkoxycarbonyl, phenyl or C1-8 alkyl substituted by phenyl, 
Cyc 1a is 

(i) a 3-1 0 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen atoms 
and/or one sulfur atom, 

A 3a is 

(i) a hydrogen atom, 

(ii) -NR 17a R 18a , 

(iii) Cyc^, 

(iv) -OR 19a 

(v) -COOR2° a 

(Vi) -CONR21aR22a > 

(vii) C=N, 

(viii) a halogen atom, 



or 




R 17a , R 21a and R 22 ** each, independently, is 

(i) a hydrogen atom, 

(ii) C1-8 alkyl, 

(iii) C2-8 alkenyl, 

(iv) C2-8 alkynyl, 

(v) Cyc3a 

(vi) C1-8 alkoxy, 

(vii) C2-8 alkenyloxy, 

(viii) C2-8 alkynyloxy, or 

(ix) C1-8 alkyl substituted by Cyc 33 , C1-8 alkoxy, C1-8 alkylthio, CN , hydroxy or 1-3 of halogen atom, 
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R 18a is 

(i) a hydrogen atom, 

(ii) C1-8 alkyl, 

5 (iii) C2-8alkenyl, 

(iv) C2-8 alkynyl, 

(v) C1-8 alkoxycarbonyl, 

(vi) C2-8 acyl, 

(vii) C3-8 cycloalkyl, 

10 (viii) C1 -8 alkoxycarbonyl substituted by Cyc 3 * 1 or 1 -3 of halogen atom, or 

(ix) C1 -8 alkyl substituted by C1 -8 alkoxy, 

R 19a and R 203 each, independently, is a hydrogen atom or C1-8 alkyl, 

R23a R24a R25a R26a R27a R2Sa anc | R29a eacri| independently, is a hydrogen atom, C1-4alkyl, C1-8 alkox- 
15 ycart)onyt, phenyl, or C1-4 alkyl substituted by phenyl, 

Cyc 23 is a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, 1-2 oxygen 
atoms and/or one sulfur atom, 
Cyc 3 * is 

20 (j) a 3-10 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-1 0 membered mono-cyclic or bi-cyclic hetero ring containing 1 -4 nitrogen atoms, 1 -2 oxygen atoms 
and/or one sulfur atom, 

the above-mentioned Cyc 13 , Cyc 23 and Cyc 3 * each, independently, may be optionally substituted by 1-3 of 
25 substituents selected from the following (i )-(vii): 

(i) C1-8 alkyl, 

(ii) C2-8 alkenyl, 

(iii) C2-8 alkynyl, 
30 (iv)C1 -8 alkoxy, 

(v) C1-8 alkoxycarbonyl, 

(vi) oxo, or 

(vii) C1 -8 alkyl substituted by C1-8 alkoxy; 

35 R2a j s a hydrogen atom, a halogen atom, nitro, hydroxy, -NR^R 318 , C1-8 alkyl, C1-8 alkoxy, or 

C1-8 alkyl or C1-8 alkoxy substituted by 1-3 of halogen atoms, 

R 30a and R 31a each, independently, is a hydrogen atom, C1 -4 alkyl, C1-8 alkoxycarbonyl, phenyl, C1 -4 alkyl 
substituted by phenyl, 

with the proviso that, R 1a is not dimethylamino, 
40 4-(2-acetyloxyphenyl)-2H-phthalazin-1 -one is excluded. ] 

or a non-toxic salt thereof. 

3. A compound according to claim 2, 

in which R 1 has the same meaning as claim 2 defined, 
45 Risa j S a hydrogen atom, C1-4 alkyl, C1-8 alkoxycarbonyl, phenyl, or C1-4 alkyl substituted by phenyl, 

Cyc 1a is 

(i) a 3-10 membered mono-cyclic or bi-cyclic carbocyclic ring, or 

(ii) a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, one oxygen atoms 
so and/or one sulfur atom, and Cyc 1a may be substituted by C1 -8 alkoxycarbonyl, 

A 3a is 

(i) a hydrogen atom, 
55 (j|) -NR 17a R 18a , 

(iii) Cyc 2 * 

(iv) -ORIS* 

(v) -COOR20a, 
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(vi) -CONR 21 ^ 22 * 



^R 23a 

N 



R 24a . 



R 25a 



or 



R i7a R 2ia anc j R22a eacn> independently, is a hydrogen atom, C1 -4 alkyl, phenyl, or C1 -4 alkyl substituted by 
phenyl, 

R 18a is a hydrogen atom, C1-4 alkyl, C1-8 alkoxycarbonyl, C2-5 acyl, or C1-4 alkoxycarbonyl substituted by 
phenyl, 

R 19a and H 20a each, Independently, is a hydrogen atom or C1-4 alkyl, 

Cyc 23 is a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen atoms, one oxygen 
atoms and/or one sulfur atom, substituted by C1 -8 alkoxycarbonyl, 
R 2a is a hydrogen atom, a halogen atom, nitro, or NR 30a R 31a . 

4. A compound according to claim 2, wherein 

Ria is — A 1 a — A 2a — A 3 * 

A 1a and A 2a is the same meaning as claim 2 defined, 

A 3a is (ii) -NR 17a R 18a , (iii) Cyc 23 , (vii) -C=N : or (viii) a halogen atom, with the proviso that, when A 33 is 
NRi7api8a then R 17a represents the groups except a hydrogen atom : C1 -4 alkyl, phenyl, or C1-4 alkyl sub- 
stituted by phenyl, Cyc 23 is a 3-10 membered mono-cyclic or bi-cyclic hetero ring containing 1-4 nitrogen 
atoms, 1-2 oxygen atoms and/or one sulfur atom, substituted by 1-3 of substituent selected from C1-8 alkyl, 
C2-8 alkenyl, C2-8 alkynyl, C1-8 alkoxy, oxo, or C1-8 alkyl substituted by C1-8 alkoxy (with the proviso that 
when the substituent is selected from C1-8 alkyl,C1-8 alkoxy, or C1-8 alkyl substituted by C1-8 alkoxy, then 
the number of the substituent is 2 or 3). 



5. A compound according to claim 2, 
wherein 



R 2a is hydroxy, C1-8 alkyl, C1-8 alkoxy, or 

C1-8 alkyl or C1-8 alkoxy substituted by 1-3 of halogen. 

6. A compound accrding to claim 2, 

wherein R 1a is — A 1 3 — A 2a — A 33 , 

A 2a and A 3a are the same meaning as claim 2 defined and 
A 1a is NR 3a C(0). 



7. A compound according to claim 2, which is 



(1) 4-(3-(Hydroxymethyl)phenyl)-2H-phthalazin-1-one, 

(2) 4-(3-(Aminomethyl)phenyl)-2H-phthalazin-1 -one, 

(3) 4-(3-(Dimethylaminomethyl)phenyl)-2H-phthala2in-1 -one, 

(4) 4-(3-(5-(t-Butoxycarbonylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(5) 4-(3-(2-(t-Butoxycarbonylamino)acetylamino)phenyi)-2H-phthala2in-1-one, 

(6) 4-(3-(4-(Benzyloxycaroonylamino)butyrylamino)phenyl)-2H-phthalazin-1-one, 

(7) 4- (3-(6-(t-Butoxycarbonylamino)hexanoylamino)phenyl)-2H-phthala2in-1 -one, 

(8) 4-(3-(3-(Benzyloxycaroonylamino)propionylamino)phenyl)-2H-phthalazin-1-one, 

(9) 4-(3-(2-(t-Butoxycarbonylamino)acetylaminomethyl)phenyl)-2H-phthaia2in-1 -one, 

(1 0) 4-(3-(3-(t-Butoxycarbonylamino)propionylaminomethyl)phenyl)-2H-phthalazin-1 -one, 
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(11) 4-(3-(1-t-Butoxycarbonylpiperidto -one, 

(1 2) 4-(3-(4-(t-Butoxycarbonylamino)butyrylaminome -one, 

(13) 4-(3-(5-(t-Butoxycarbonylamino)vale^ -one, 

(14) 4-(2-(5-(t-Butoxycarbonylamino)vaierylamino)phenyl)-2H-phthalazin-1-one, 

(15) 4-(3-(3-(lndol-3-yl)propionylamino)phenyl)-2H-phthalazin-1-one, 

(1 6) 4-(3-(5-(Morphogin-4-yl)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 7) 4-(3-(2-(Pyridin-4-yl)acetylamino)phenyl)-2H-phthalazin-1 -one, 

(1 8) 4-(3-(5-(Pyrrolidin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 9) 4-(3-(5-(Dimethylamino)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(20) 4-(3-(3-(Pyridin-3-yt)propionylamino)phenyl)-2H-phthalazin-1-one > 

(21) 4-(3-(5-(N-Methyl-N-t-butoxycart3onylamino)valerylamino)phenyl)-2H-phthalazin-1-o 

(22) 4-(3-(2-(2-(t-Butoxycaibonylamino)et^ 

(23) 4-(3-(2-(N-(2-(t-Butoxycarbonyianiino)ethyl)-N-t-butoxycarbonylamino) acetylamino)phenyl)-2H- 
phthalazin-1-one, 

(24) 4-(3-(5-(t-Butoxycarbonylamino)valeryloxy)phenyl)-2H-phthalazin-1-one, 

(25) 4-(3-(2-(3-(t-Butoxycarbonylamino)phenyl)acetylarnino)phenyl)-2H-phthalazin-1-one, 

(26) 4-(3-(3-(t-Butoxycarbonylaminomethyl)ben2oylamino)phenyl)-2H-phthala2in-1-one, 

(27) 4-(3-(trans-4-(t-Butoxycarbonylaminomethyt)cyclohexylcarbonylamino) phenyl)-2H-phthalazin-1 -one, 

(28) 4-(3-(4-(t-Butoxycarbonylamino)cyclohexylcarbonylamino)phenyl)-2H-phthala2in-1-one, 

(29) 4-(3-(4-(t-Butoxycarbonylaminomethyl)benzoylamino)phenyl)-2H-phthalazin-1-one f 

(30) 4-(3-(2-(4-(t-Butoxycarbonylamino)phenyl)acetylamino)phenyl)-2H-phthalazin-1-one, 

(31) 4-(3-((E)-3-(1-(t-Butoxycarbonyl)imidazol-4-yl)propenoylamino)pheny!)-2H-phtha^ 

(32) 4-(3-(5-Aminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(33) 4-(3-(2-Aminoacety!amino)phenyl)-2H-phthalazin-1 -one, 

(34) 4-(3-(6-Aminohexanoylamino)phenyl)-2H-phthalazin-1 -one, 

(35) 4-(3-(2-Aminoacetylaminomethyl) phenyl)-2H-phthalazin-1-one, 

(36) 4-(3-(3-Aminopropionylaminomethyl)phenyl)-2H-phthalazin-1-one, 

(37) 4-(3-(Piperidin^-ylcarbonylamino)phenyl)-2H-phthalazin-1 -one, 

(38) 4-(3-(4-Aminobutyrylaminomethyl)phenyO-2H-phthalazin-1 -one, 

(39) 4-(3-(5-Aminovaleryiaminomethyl)phenyf)-2H-phthalazin-1 -one, 

(40) 4-(2-(5-Aminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(41) 4-(3-(5-(Methylamino)valeryIamino)phenyl)-2H-phthalazin-1-one, 

(42) 4-(3-(2-(2-Aminoethylthio)acetylamino)phenyl)-2H-phthalazin-1-one, 

(43) 4-(3-(2-(2-Aminoethylamino)acetylamino)phenyl)-2l-:-phthala2in-1-one, 

(44) 4-(3-(5-Aminovaleryloxy)phenyl)-2H-phthalazin-1 -one, 

(45) 4-(3-(2-(3-Aminophenyl)acetylamino)phenyl)-2H-phthala2in-1-one, 

(46) 4-(3-(3-(Aminomethyl)benzoylamino)phenyl)-2H-phthalazin-1-one, 

(47) 4-(3-(trans-4-(Aminomethy])cyclohexylcarb^ 

(48) 4-(3-(4-Aminocyclohexylcart)onylamino)phenyl)-2H-phthalazin-1 -one, 

(49) 4-(3-(4-(Aminomethyl)benzoylamino)phenyl)-2H-phthalazin-1-one, 

(50) 4-(3-(2-(4-Aminophenyl)acetylamino)phenyl)-2H-phthalazin-1-one, 

(51) 4-(3-((E)-3-(lmidazol-4-yl)propenoylamino)phenyl)-2H-phthalazin-1-one, 

(52) 4-(3-(Acetylamino)phenyl)-2H-phthalazin-1 -one, 

(53) 4-(3-(Hexanoylamino)phenyl)-2H-phthalazin-1 -one, 

(54) 4-(3-(Benzoylamino)phenyl)-2H-phthalazln-1 -one, 

(55) 4-(3-(Butyry!amino)phenyl)-2H-phthalazin-1 -one, 

(56) 4-(3-(Valerylamino)phenyl)-2H-phthalazin-1 -one, 

(57) 4-(3-(Mesylamino)phenyl)-2H-phthalazin-1 -one, 

(58) 4-(3-(Butylsulfonylamino)phenyl)-2H-phthalazin-1 -one, 

(59) 4-(2-(Acetylamino)phenyl)-2H-phthalazin-1 -one, 

(60) 4-(4-Chloro-3-(acetylamino)phenyl)-2H-phthalazin-1 -one, 

(61) 4-(3-(4-(Methoxycarbonyl)butyryiamino)phenyl)-2H-phthalazin-1-one, 

(62) 4-(3-(Acetoxy)phenyl)-2H-phthalazin-1 -one, 

(63) 4-(3-(4-Aminobutyrylamino)phenyl)-2H-phthalazin-1 -one, 

(64) 4-(3-(3-Aminopropionylamino)phenyl)-2H-phthalazin-1 -one, 

(65) 4-(3-(4-Carboxybutyrylamino)phenyl)-2H-phthalazin-1 -one, 

(66) 4-(3-(5-Hydroxyvalerylamino)phenyl)-2H-phthalazin-1 -one, 

(67) 4-(3-(4-(t-Butoxycarbonylamino)butylaminomethyl)phenyl)-2H-phthalazin-1-one, 
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[68) 4-(3-(4-Aminobutylaminomethyl)phenyl)-2H-phthala2in-1 -one, 

[69) 4-(3-(3-Ethyl-2-thioureido)phenyl)-2H-phthalazin-1 -one, 

[70) 4-(3-(3-Ethylureido)phenyl)-2H-phthalazin-1 -one, 

71 ) 4-(3-(Ethoxycarbonylamino)phenyl)-2H-phthalazin-1 -one, 

72) 4-(3-(5-(t-Butoxyca*onylamino)pentylamino)phenyl)-2H-phthalazin-1-one, 

73) 4-(3-(5-Aminopentylamino)phenyl)-2H-phthalazin-1 -one : 

74) 4-(3-(Propylthiocarbonylamino)phenyl)-2H-phthalazin-1 -one, 

75) 4-(3-(5-(Acetylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

76) 4-(3-(3-(3-t-Butoxycarbonylaminopropyl)-2-tN^ 
;7T)4-(3-(3-(3-Aminopropyl)-2-thioureido)phenyl)-2H-phthalazin-1-one J 
78) 4-(3-(6-Dimethylaminohexanoylamino)phenyl)-2H-phthalazin-l-one, 

[79) 4-(3-(5-(Thia2olidin-3-yl)va!erylamino)phenyi)-2H-phthala2in-1-one, 

[80) 4-(3-(5-(Furan-2-ylmethylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

[81 ) 4-(3-(5-(N-Methyl-N-propylamino)vaIerylamino)phenyl) -2H-phthalazin-1 -one, 

[82) 4-(3-(5-(2-Dimethylaminoethylamino)valeiy^ 

[83) 4-(3-(5-Diethylaminovalerylamino)phenyI)-2H-phthalazin-1 -one, 

[84) 4-(3-(5-(Azetidine-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one, 

[85) 4-(3-(5-Benzylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

[86) 4-(3-(5-(N-(Furan-2-yl)methyl-N-methylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

[87) 4-(3-(5-(N-t-Butyl-N-methylamino)valerylamino)phenyl)-2H-phthalazjn-1-one, 

[88) 4-(3-(5-(N-lsobutyl-N-methylamino)valei7lamino)phenyl)-2H-phthalazin-1-one, 
;89) 4-(3-(4-Morpholinobutyrylamino)phenyl)-2H-phthalazin-1 -one, 

[90) 4-(3-(5-(N-Ethyl-N-methylamino)valeiylamino)phenyl)-2H-phthalazin-1-one, 

[91 ) 4-(3-(5-(Thiophen-2-ylmethy!amino)valerylamino)phenyl)-2H-phthalazin-1-one, 

[92) 4-(3-(5-(N-Methyl-N-isopropylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

[93) 4-(3-(5-(Tetrahydrofuran-2-ylmethylamino)valerylamino)phenyl)-2H-phthalazin-^ -one, 

[94) 4-(3-(5-t-Butylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

[95) 4-(3-(5-sec-Butylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

[96) 4-(3-(5-Ethylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one, 

[97) 4-(3-(5-Butylaminovalerylamino)-4-ch!orophenyl)-2H-phthalazin-1-one, 

[98) 4-(3-(5-Morpholinovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one, 

[99) 4-(3-(5-Thiomorpholinovalerylamino)phenyl)-2H-phthalazin-1-one, 

[1 00) 4-(3-(5-(4-Methylpiperazin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one, 

[101) 4-(3-(5-Dimethylaminovalerylamino)-4-fluorophenyl)-2H-phthala2in-1 -one, 

[1 02) 4-(3-(5-(N-Methyl-N-propylamino)valerylamino)-4-chlorophenyl)-2H-phthalazin-1 -one, 

[1 03) 4-(3-(5-lsobutylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

[1 04) 4-(3-(5-(Piperidin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1 -one, 

[105) 4-(3-(5-(Perhydroazepin-1-yl)valerylamino)phenyl)-2H-phthalazin-1-one, 

[1 06) 4-(3-(5-(N-Ethyl-N-2-methoxyethylam -one, 

[1 07) 4-(3-(5-MorpholinovaJerylamino)-4-f luorophenyl)-2H-phthalazin-1 -one, 

[108) 4-(3-(5-(1 ,2,5,6-Tetrahydropyridin-1 -yl)valerylamino)phenyl)-2H-phthalazin-1-one, 

[1 09) 4-(3-(5-(Pyrrolidin-1 -yl)va!erylamino)-4-chlorophenyl)-2H-phthala2in-1 -one, 

[110) 4-(3-(5-((2S)-2-Methoxymethylpyrrolidm^ 

[111) 4-(3-(5-(1,2,3-Triazol-1-yl)valerylamino)phenyl)-2H-phthalazin-1-one, 

[112) 4-(3-(5-(N-2-Methoxyethyl-N-methylamino)valeiylamino)-4-chlorophenyl)-2H^ 

[113) 4-(3-(5-(lmida2ol-1-yl)valerylamino)phenyl)-2H-phthalazin-1-one, 

[114) 4-(3-(5-(3-Methoxypyrrolidin-1 -yl)valerylamjno)phenyl)-2H-phthalazin-1 -one, 

[115) 4-(3-(5-(3-Methoxypiperidin-1-yl)valeiylaniino)phenyl)-2H-phthalazin-1-one, 

[116) 4-(3-(5-((2R)2-Methoxymethylpyrrolidin-1-yl)valery(amino)phenyl)-2H-phthala^ 

[117) 4-(3-(5-(4-Methoxypiperidin-1 -yl)valery lamino)phenyl)-2H-phthalazin-1 -one, 

[118) 4-(3-(5-lsobutylajTiinovalerylarnino)-4-chlorophenyl)-2H-phthalazin-1 -one, 

[119) 4-(3-(5-(Pyrrolidin-1 -yl)valerylamino)-4-fluorophenyl)-2H-phthalazin-1 -one, 

[1 20) 4-(3-(6-Morpholinohexanoylamino)phenyl)-2H-phthalazin-1 -one, 

[121) 4-(3-(5-(Perhydroazepin-1 -yl)valep/lamino)-4-chlorophenyl)-2H-phthala2in-1 -one, 

[1 22) 4-(3-(5-(2-Hydroxyethylamino)valerylamino)phenyl)-2H-phthala2in-1 -one, 

[1 23) 4-(3-(5-(3-Methoxypiperidin-1 -yi)valerytamino)-4-chlorophenyl)-2H-phthalazin-1 -one, 

[1 24) 4-(3-(5-((3R)-3-Methoxypiperidin-1 -yl)vaierylamino)phenyl)-2H-phthalazin-1 -one, 

[1 25) 4-(3-(5-((3S)-3-Methoxypiperidin-1 -yl)valerylamino)phenyl)-2H-phthala2in-1 one, 
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(1 26) 4-(3-(5-(3-Methoxypiperidin-1 -yl)valerylamino)-4-fluorophenyl) -2H-phthalazin-1 -one, 

(1 27) 4-(3-(5-(3-Methoxymethylpiperidin-1 -yl)valerylamino)phenyl)-2H-phthala2in-1 -one, 

(1 28) 4-(3-(4-Dimethylaminobutyrylamino)-4-chlorophenyl)-2H-phthalazin-1 -one, 

(129) 4-(3-(4-Dimethylaminobutyrylamino)phenyl)-2H-phthalazin-1-one, 

(1 30) 4-(4-Dimethylamino-3-(5-dinnethylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(131) 4-(3-(5-Dimethylaminovalerylamino)-4-chlorophenyl)-2H-phthala2in-1 -one, 

(1 32) 4-(3-(3-Morpholinopropylsulf onylamino)phenyl)-2H-phthalazin-1 -one, 

(1 33) 4-(3-(4-Morpholinobutylsulfonylamino)phenyt)-2H-phthalazin-1 -one, 

(1 34) 4-(3-(5-Morpholino-2,2-dimethylvalerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 35) 4-(3-(4-DimethylaminobutyIsulfonylamino)phenyl)-2H-phthalazin-1 -one, 

(136) 4-(3-(4-Morpholinobutylsulfonylamino)-4-fluorophenyl)-2H-phthalazin-1-one, 

(137) 4-(3-(4-(3-Methoxypiperidin-1-yl)butyls^ 

(1 38) 4-(3-(5-(N-t-Butoxycanbonyl-N-ethylamino)va!erylamino)phenyl)-2H-phthala2in-1 -one, 

(1 39) 4-(3-(5-(N-t-ButoxycailDonyl-N-propylamino)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 40) 4-(3-(5-(N-lsopropy^-t-butoxycajto^ -one, 

(141 ) 4-(3-(7-t-Butoxycart)onylaminoheptanoylamino)phenyl)-2H-phthalazin-1 -one, 

(142) 4-(3-(2-(2-t-Butoxycart3onylarninoethyloxy)acetylamino)phenyl)-2H-phthalazin-1-one, 

(143) 4-(3-(5-(N-Butyl-N-t-butoxycan^onylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(144) 4-(3-(5-t-Butoxycan^onylaminovalerylamino)-4-dipropylaminophenyl)-2H-phthalazin-1-one, 

(1 45) 4-(3-(6-(N-Methyl-N-t-butoxycarbonylamino)hexanoylamino)phenyl)-2H-phthalazin-1 -one 

(146) 4-(3-((3E)-5-t-Butoxycarbonylaminopentenoylamino)phenyl)-2H-phthalazin-1-one, 

(147) 4-(3-(4-Amidinophenylcarbonylamino)phenyl)-2H-phthalazin-1-one s 

(1 48) 4-(3-(2-(2-Dimethylaminoethylthio)acetylamino)phenyl)-2H-phthalazin-1 -one, 

(149) 4-(3-(4-Carbamoylbutynylamino)phenyl)-2H-phthalazin-1 -one, 

(150) 4-(3-(4-(N-t-Butoxycartoonyl-N-methylamino)b^ 

(1 51 ) 4-(3-((2E)-5-t-Butoxycarbonylamino-2-pentenoylamino)phenyl)-2H-phthalazin-1 -one, 

(1 52) 4-(3-(3-(t-Butoxycanbonylamino)propionylamino)phenyl)-2H-phthala2in-1 -one, 

(1 53) 4-(3-(trans-2-Benzyloxycanbonylaminomethylcyclopropylcart3onylamino) phenyO-2H-phthalazin-1 

(154) 4-(3-(2-(2-Morpholinoethylthio)acetylamino)phenyl)-2H-phthalazin-1-one, 

(155) 4-(3-(2-(2-Mon3holinoethyloxy)acetylamino)phenyl)-2H-phthalazin-1-one, 

(1 56) 4-(3-(2-(2-Morpholinoethylthio)-2-methylpropionylamino)phenyl)-2H-phthala2in-1 -one, 

(1 57) 4-(3-(trans-2-Aminomethylcyclopropylcan^onylamino)phenyl)-2H-phthalazin-1 -one, 

(1 58) 4-(3-(5-(2-Methoxyethylamino)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(159) 4-(3-(5-(N-2-Methoxyethyl-N-methylamino)valerylamino)phenyl)-2H-phthalaz 

(1 60) 4-(3-(5-(N-2-Hydroxyethyl-N-methylamino)valerylamino)phenyl)-2H-phth -one, 

(1 61 ) 4-(3-(5-t-ButoxycartDonylaminovaleryte^ -one, 

(1 62) 4-(3-(N-(5-t-Butoxycarbonylaminovaleryl)^ -one, 

(1 63) 4-(3-(5-(2,3-Bis(t-butoxycanbonyl)guanidino)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 64) 4-(3-(5-Ethylaminova1erylamino)phenyl)-2H-phthala2in-1 -one, 

(1 65) 4-(3-(5-Propylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 66) 4-(3-(5-lsopropylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 67) 4-(3-(7-Aminoheptanoylamino)phenyl)-2H-phthalazin-1-one ( 

(1 68) 4-(3-(2-(2-Aminoethyloxy)acetylamino)phenyl)-2H-phthalazin-1 -one, 

(1 69) 4-(3-(5-Butylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 70) 4-(3-(5-Aminovalerylamino)-4-dipropylaminophenyl)-2H-phthalazin-1 -one, 

(1 71 ) 4-(3-(6-Methylaminohexanoylamino)phenyl)-2H-phthalazin-1 -one, 

(1 72) 4-(3-((3E)-5-Amino-3-pentenoylamino)phenyl)-2H-phthalazin-1 -one, 

(1 73) 4-(3-(4-Methylaminobutyrylamino)phenyl)-2H-phthalazin-1 -one, 

(1 74) 4-(3-((2E)-5-Amino-2-pentenoylamino)phenyt)-2H-phthala2in-1 -one, 

(1 75) 4-(3-(5-Aminovalerylamjno)-4-chlorophenyl)-2H-phthala2in-1 -one, 

(1 76) 4-(3-(N-5-Aminovaleryl-N-methylamino)phenyl)-2H-phthalazin-1 -one, 

(1 77) 4-(3-(5-Guanidinovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 78) 4-(3-(3-(2-Morpholinoethyl)-2-thioureido)phenyl)-2H-phthalazin-1 -one, 

(1 79) 4-(3-(3-(3-Monpholinopropyl)ureido)phenyl)-2H-phthalazin-1 -one, 

(1 80) 4-(3-(3-(3-Monpholinopropyl)-2-thioureido)phenyl)-2H-phthalazin-1 -one, 

(181) 4-(3-(2-Morpholinoethyloxycarbonylamino)phenyl)-2H-phthalazin-1 -one, 

(1 82) 4-(3-(2-(2-(Piperidin-1 -yl)ethyloxy)acetyl)aminophenyl)-2H-phthalazin-1 -one s 

(1 83) 4-(3-(5-(4-Methoxypiperidin-1 -yl)valerylamino-4-chlorophenyl)-2H-phthala2in-1 -one, or 
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(1 84) 4-(3-(5-(4-Methoxypiperidin-1 -yl)va!erylamino-4-f luorophenyl)-2H-phthalazin-1 -one 
or a non-toxic salt thereof. 
A compound according to claim 2, which is 

(1 ) 4-(3-(5-Bromovalerylamino)phenyl)-2H-phthala2in-1 -one, 

(2) 4-(3-(5-Bromovalerylamino)-4-chlorophenyl)-2H-phthala2in-1-one, 

(3) 4-(3-(5-Cyclohexylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one > 

(4) 4-(3-(5-Cyclopentylaminovalerylamino)phenyl)-2H-phthala2in-1-one, 

(5) 4-(3-(5-Cyclohexylaminovalerylamino)phenyl)-2H-phthalazin-1-one, 

(6) 4-(3-(5-(N-Methyl-N-2-propynylamino)valerylamino)phenyl)-2H-phthala2in-1-one > 

(7) 4-(3-(5-(2,2,2-Trifluoroethylamino)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(8) 4-(3-(5-Cyclopropylaminovalerylamino)phenyl)-2H-phthalazin-1-one > 

(9) 4-(3-(5-(Cyclohexylmethylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(10) 4-(3-(5-(N r N-Bis(2-methoxyethyl)amino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(11) 4-(3-(5-Neopentylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 2) 4-(3-(5-(2-Propynylamino)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 3) 4-(3-(5-Cyclopropylmethylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 4) 4-(3-(5-Cyclopentylmethylaminovalerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 5) 4-(3-(5-Cyclobutylaminovalerylamino)phenyl)-2H-phthala2in-1 -one, 

(1 6) 4-(3-(5-(2-Fluoroethylamino)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 7) 4-(3-(5-(2-Methyl-2-propenylamino)vaierylamino)phenyl)-2H-phthalazin-1 -one, 

(1 8) 4-(3-(5-(2-(1 -Cyclohexen-1 -yl)ethylamino)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(1 9) 4-(3-(5-(1 ,2-Dimethylpropylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(20) 4-(3-(5-Cyclopropylaminovalerylamino)-4-chlorophenyl)-2H-phthala2in-1-one, 

(21) 4-(3-(5-(2-Fluoroethylamino)valerytamino)-4-chlorophenyl)-2H-phthalazin-1-one, 

(22) 4-(3-(5-(2-Methyl-2-propenylamino)valerylamino)-4-chlorophenyl)-2H-phthalazin-1-one, 

(23) 4-(3-(5-(2-Propenylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(24) 4-(3-(5-(2-Propynylamino)valerylamino)-4-chlorophenyl)-2H-phthalazin-1-one, 

(25) 4-(3-(5-(2-Propenyloxyamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(26) 4-(3-(5-Cycloheptylaminovalerylamino)phenyl)-2H-phthala2in-1-one, 

(27) 4-(3-(5-(2-Cyanoethylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(28) 4-(3-(5-Cyclobutylaminovalerylamino)-4-chlorophenyl)-2H-phthalazin-1-one, 

(29) 4-(3-(5-(2,6-Dimethylmonpholin^-yl)valerylamino)phenyl)-2H-phthalazin-1-one 

(30) 4-(3-(5-(2-Ethyl-4-methylimidazol-1-yl)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(31 ) 4-(3-(5-Cyclopentylamlnovalerylamino)-4-chlorophenyl)-2H-phthalazin-1 -one, 

(32) 4-(3-(5-(2-Methyithloethylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(33) 4-(3-(5-(N-Methyl-N-2-propynylamino)valerylamino)-4-chlorophenyl)-2H-phthalazin-1 -one, 

(34) 4-(3-(5-(1 -Methoxymethylcyclopentylam!no)valerylamino)phenyl)-2H-phthalazin-1 -one, 

(35) 4-(3-(5-(Tetrahydropyran-4-ylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(36) 4-(3-(5-(2-Methoxycyclohexylamino)valerylamino)phenyi)-2H-phthalazin-1-one, 

(37) 4-(3-(5-((1 S,2S)-2-Methoxycyclopentylamino)valerylamino)phenyl)-2H-phthala2in-1 -one, 

(38) 4-(3-(5-(2-Propenylamino)valerylamino)-4-chlorophenyl)-2H-phthalazin-1-one, 

(39) 4-{3-(5-(2-Fluoroethylamino)valerylamino)-4-fluorophenyl)-2H-phthalazin-1-one, 

(40) 4-(3-(5-(Tetrahydropyran-4-ylamino)va!erylamino)-4-chlorophenyl)-2H-phthalazin-1 -one, 

(41 ) 4-(3-(5-(3-MethyIbutylamino)valerylamino)phenyl)-2H-phthalazin-1 -one : 

(42) 4-(3-(5-(N-Methyl-N-tetrahydropyran-4-yl)aminovalerylamino)phenyl)-2H-phthalazin-1-one, 

(43) 4-(3-(5-(Piperidin-4-one-1 -yl)valerylamino)phenyl)-2H-phthala2in-1 -one, 

(44) 4-(3-(5-((3R)-Tetrahydrofuran-3-ylamino)valerylamino)phenyl)-2 H-phthalazin-1 -one, 

(45) 4-(3-(5-((3S)-Tetrahydrofuran-3-ylamino)valerylamino)phenyl)-2 H-phthalazin-1 -one, 

(46) 4-(3-(4-Cyanobutyrylamino)-4-dimethylarninophenyl)-2H-phthalazin-1-one, 

(47) 4-(3-(4-Cyanobutyrylamino)phenyl)-2H-phthalazin-1 -one, 

(48) 4-(3-(5-(N-3-Methyl-2-butenyl-N-t-butoxycarbonylamino)valerylamino) phenyl)-2H-phthalazin-1 - 

(49) 4-(3-(5-(N-2-Butynyl-N-t-butoxycarbonylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(50) 4-(3-(5-(N-Benzyloxycarbonyl-N-furan-3-ylamino)valerylamino)phenyl)-2H-phthalazin-1-one, 

(51) 4-(3-(5-(Tetrahydrofuran-3-y!amino)valerylamino)phenyl)-2H-phthalazin-1-one I 

(52) 4-(3-(5-(1 ,3-Dioxoisoindolin-2-yl)vaierylamino)-4-chIorophenyl)-2H-phthalazin-1 -one, 
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(53) 4-(3-(5"(3-Methyl-2-butenylamino)valerylamino)phenyl)-2H-phthalazin-1 -one, or 
H (54) 4-(3-(5-(2-Butynylamino)valerylamino)phenyl)-2H-phthalazin-1-one or a non-toxic salt thereof. 

i. A compound according to claim 2, which is 

(1 ) 4-(3-(5-Dimethylaminovalerylamino)-4-methoxyphenyl)-2H-phthalazin-1 -one, 

(2) 4-(3-(5-Dimethylaminovalerylamino)-4-hydroxyphenyl)-2H-phthalazin-1-one, 

(3) 4-(3-(5-Dimethylaminovalerylamino)-4-methylphenyl)-2H-phthala2in-1-one, 

(4) 4-(3-(5-Morpholinovalerylamino)-4-methylphenyl)-2H-phthalazin-1-one, 

(5) 4-(3-(5-(3-Methoxypiperidin-1 -yl)valerylamino)-4-methylphenyl)-2H-phthalazin-1 -one, 

(6) 4-(3-(4-Morpholinobutylsulfonylamino)-4-methoxyphenyl)-2H-phthala2in-1 -one, 

(7) 4-(3-(4-Morpholinobutylsulfonylamino)-4-methylphenyl)-2H-phthalazin-1 -one, or 

(8) 4-{3-(5-(4-Methoxypiperidin-1 -yl)valerylamino-4-methylphenyl)-2H-phthalazin-1 -one 

or a non-toxic salt thereof. 
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